Consumer Support For Renewable Energy Systems: A Case Study Of Community Biodigesters In Vermont by Conedera, Katelynn Maria
University of Vermont
ScholarWorks @ UVM
Graduate College Dissertations and Theses Dissertations and Theses
2019
Consumer Support For Renewable Energy




Follow this and additional works at: https://scholarworks.uvm.edu/graddis
Part of the Agricultural Economics Commons, and the Sustainability Commons
This Thesis is brought to you for free and open access by the Dissertations and Theses at ScholarWorks @ UVM. It has been accepted for inclusion in
Graduate College Dissertations and Theses by an authorized administrator of ScholarWorks @ UVM. For more information, please contact
donna.omalley@uvm.edu.
Recommended Citation
Conedera, Katelynn Maria, "Consumer Support For Renewable Energy Systems: A Case Study Of Community Biodigesters In





CONSUMER SUPPORT FOR RENEWABLE ENERGY SYSTEMS: 

























In Partial Fulfillment of the Requirements 
for the Degree of Master of Science 







Defense Date:  March 18, 2019 
Thesis Examination Committee: 
 
Qingbin Wang, Ph.D., Advisor 
Curtis Ventriss, Ph.D., Chairperson 
Trisha R. Shrum, Ph.D. 





From the steady rise in dairy farm closures to concerns over algae blooms in Lake 
Champlain, Vermont’s dairy industry is facing a multitude of challenges.  While many 
potential solutions have been proposed, this study focuses specifically on community 
anaerobic digester systems (CADS) to aid in manure management, help to mitigate 
runoff, produce renew energy, and even provide an alternative revenue source to 
participating farms.  CADS technology converts the gas emissions from manure and 
other organic substances into biogas through a process called anaerobic digestion.  Unlike 
traditional on-farm biodigesters, which are often only financially viable for the largest 
dairy farms, CADS are able to accept both manure from multiple dairy farms and food 
waste from the surrounding community.  In Vermont, consumers can purchase biogas-
produced electricity from biodigesters in the state for an additional cost through Green 
Mountain Power’s Cow Power program.  However, little research has been conducted 
regarding the success of CADS-produced electricity on the consumer market. 
 
This thesis focuses on two surveys conducted in Randolph, Vermont and Addison 
County exploring attitudes of local biodigesters in relation to other renewable energy 
sources available to consumers, as well as issues related to composting and recycling.  
The objective of this study is to provide policy makers and biodigester operators a better 
understanding of community attitudes of biodigesters compared to other renewable 
energy systems, as well as willingness to participate in paid services that could support 
the operation of the biodigesters.  In 2017, a survey was distributed to households in 
Randolph, the location of the Vermont Technical College CADS, through the local 
newspaper.  A second survey was also conducted in 2019, distributed via newspaper to 
residents in Addison County, a dairy county home to four operational biodigesters. 
 
Results from the 2017 survey suggest that there is generally a low willingness to 
pay for the Cow Power program and food waste removal services that support 
biodigesters, although targeted educational approaches focusing on how CADS benefit 
the community may improve attitudes towards them.  The 2019 survey shows similar 
levels of willingness to participate and pay, although attitudes of biodigesters and public 
support for anaerobic digester technology were considerably higher.  Through 
educational outreach efforts, community acceptance of biodigesters can be improved to 
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CHAPTER 1: INTRODUCTION 
An anaerobic digester, or simply biodigester, is a form of renewable energy 
technology that captures methane from the breakdown of organic materials such as 
animal manure and food waste in a process called anaerobic digestion (AD), which 
occurs in an oxygen-free environment (United States Environmental Protection Agency 
[US EPA], 2016).  The main outputs from biodigesters are biogas, a renewable 
alternative to natural gas, and digestate, a solid that can be used as fertilizer and animal 
bedding (US EPA, 2016).  The biogas can then be burned to create electricity or used as a 
fuel source for farm equipment running on natural gas. 
There are many benefits to AD technology that make it appealing to consumers 
and farmers alike.  For example, AD technology offers an alternative method for farmers 
to manage the large amounts of manure produced on their farms, thus diminishing odor, 
mitigating the effects of nutrient runoff into waterways, and reducing their greenhouse 
gas emissions (US EPA, 2018).  Biodigesters can also be an additional source of 
electricity, heat, fuel, and revenue for farms and decrease expenditure on fertilizer and 
animal bedding (US EPA, 2018; Wang, Thompson, Parsons, Rogers, & Dunn, 2011).  
However, biodigesters in the United States can cost well over $1 million to start, which is 
often not feasible for smaller dairy farms (Giesy, Wilkie, de Vries, & Nordstedt, 2005; 
Klavon, Lansing, Mulbry, Moss, & Felton, 2013). 
One potential solution to these barriers lies in a new model of AD technology: 
community anaerobic digester systems (CADS).  Although there are other types of 
digesters, the concentration of this thesis is CADS utilizing cow manure and sometimes 
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compost as a feedstock.  CADS are biodigesters that receive manure feedstocks from 
multiple farms, allowing farmers to share the high initial costs of investment and 
therefore making ADS more financially viable for smaller farms (Babcock, Leong, Lowe, 
& Teach, 2016).  Community biodigesters also have the potential to accept other organic 
feedstocks such as food waste from the surrounding community.  In fact, accepting 
community compost and co-digesting food waste with animal manure can improve both 
the economic viability and productivity of CADS (Babcock et al., 2016; Macias-Corral et 
al., 2008). 
 According to the AgSTAR biodigester database, as of 2019 there were 18 
operating biodigesters in the state of Vermont.  Although this is a low number 
considering Vermont has over 700 dairy farms, the state is actually 5th in the country for 
number of biodigesters behind Wisconsin, New York, Pennsylvania, and California 
(AgSTAR, 2019; Vermont Agency of Agriculture Food & Markets, 2017).  When 
controlling for population size, Vermont rises to 1st in the country for number of 
biodigesters (AgSTAR, 2019, United States Census Bureau, 2018).  Still, only two of the 
biodigesters in the state are located on farms with fewer than 200 head of cattle, and there 
is only one community biodigester in the state (AgSTAR, 2019).  Financial viability of 
biodigesters is still a significant barrier for smaller farms, and although CADS can be a 
solution, there is still an overall lack of adoption. 
 The goal of this thesis is to explore the viability of CADS products and services 
on the consumer market to better inform planning and policies surrounding future 
community biodigester projects.  The first article explores consumer willingness to pay 
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for Cow Power and a potential food waste removal services to support biodigester 
operations.  The second article explores consumer perceptions of biodigester and 
community biodigester outcomes and compares public funding support to other 
renewable energy systems in Vermont in order to inform future educational and policy 
efforts to improve biodigester support across the state.  Overall, this thesis explores both 
consumer financial support as well as overall perceptions of biodigesters to contribute to 





CHAPTER 2: LITERATURE REVIEW 
Due to the prohibitively high start-up costs of AD technology, the EPA 
recommends a minimum of 500 head of cattle in order for an on-farm biodigester to be 
economically feasible (AgSTAR, 2011; Klavon, Lansing, Mulbry, Moss, & Felton, 
2013).  However, according to Klavon et al. (2013), 90% of dairy farms in the U.S. have 
less than 200 head of cattle, making AD technology infeasible for most dairy farms 
without alternative sources of funding.  Vermont is no exception: 82.8% of the state’s 
dairy farms have less than 200 head of cattle, with the average herd size being 153 head 
(United States Department of Agriculture [USDA], 2017).  As a result, there is generally 
a lack of adoption of AD technology across the United States.  For instance, according to 
the AgSTAR (2017) database compiled by the EPA, there were only 18 operational 
biodigesters in the state of Vermont in November 2017 despite the fact that there were 
780 dairy farms in the state at the same point in time (Vermont Agency of Agriculture 
Food & Markets, 2017). 
 
2.1. Feasibility 
Interestingly, while farms in the United States have been experiencing economic 
feasibility challenges in the adoption of AD technology, such challenges are less common 
in other parts of the globe: according to Levis, Barlaz, Themelis, and Ulloa (2010), AD 
technology has been adopted at a much higher rate in Europe than the United States.  In 
exploring the reason behind this disparity, Bangalore, Hochman, and Zilberman (2016) 
explained that many countries in Europe have utilized strong policy and financial 
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incentives that the United States lacks.  An example of such financial incentives is feed-
in tariffs, which are paid to biodigester operators for the electricity they produce.  This 
sentiment is echoed by Murray, Galik, and Vegh (2017) and Swindal, Gillespie, and 
Welsh (2009), who note that without additional subsidies and policies encouraging the 
implementation of biogas in the consumer market, there is unlikely to be wide-spread 
commercial-scale biogas on the market in the near future. 
The question of which policies and subsidies are most effective at improving 
biodigester feasibility is more complicated, as there are a multitude of potentially 
favorable funding measures.  Lazarus and Rudstrom (2007) and Wang, Thompson, 
Parsons, Rogers, & Dunn (2011), for instance, note that favorable electricity pricing, 
government funding, motivated managers and internal support, and community support 
are instrumental in biodigesters being profitable.  In fact, according to Wang et al. (2011), 
“the inclusion of grants and subsidies is essential for farmers to even consider the 
decision to invest in methane digestion and electrical generation” (p. 4946).  In other 
words, these economic feasibility challenges are two-fold: first, the biodigester project 
must receive up-front funding to be considered a worthwhile investment, then the project 
must be supported by policy and financial incentives throughout its lifespan to continue 
to be profitable. 
One of the most common recommendations for improving the economic viability 
of biodigesters once they begin production is through offering biodigester products and 
services, called coproducts, on the consumer market.  Coproduct markets include 
electricity feed-in tariffs, digestate as animal bedding or fertilizer, carbon credits, and 
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tipping fees, which are fees paid to the operator of the digester for organic waste disposal 
(Bishop and Shumway, 2009).  For example, the Cow Power program in Vermont allows 
Green Mountain Power customers to purchase biogas-produced electricity from Vermont 
biodigesters for an extra $0.04 per kWh.  This premium is used to subsidize operational 
costs and support the production of renewable biogas in Vermont (Green Mountain 
Power, n.d.).  In fact, Giesy, Wilkie, de Vries, and Nordstedt (2005) found that such cost 
sharing was essential to biodigester feasibility along with loan discount rates. 
Klavon et al. (2013) specifically suggest that 50% cost sharing could reduce the 
viability threshold of farms to 250 cows by bringing in a positive cash flow, also stressing 
the importance of coproduct markets, noting that these additional revenue streams could 
further lower the threshold of viability to farms of 100 cows.  Of these various coproduct 
markets, Bishop and Shumway (2009) note that the most essential include electricity 
feed-in tariffs and tipping fees.  In practice, coproduct markets have been found to 
additionally encourage adoption of ADS.  In Germany, the use of feed-in tariffs has 
encouraged many farmers to adopt AD technology (Bangalore et al., 2016).  A study in 
Canada found that through Ontario’s Feed-In Tariff program and the use of modular 
biogas plants, dairy farms with as few as 33 head of cattle could operate economically 
viable biodigesters (White, Kirk, & Graydon, 2010). 
Klavon et al. (2013) further note that fees specifically for community compost can 
vastly improve the viability of ADS on dairy farms.  Although food waste separation is 
not yet common across the United States and the success coproduct markets are dictated 
by consumer choice, certain policies can help encourage use of coproduct markets by 
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consumers.  Policy incentives such as banning food waste from landfills and other 
policies related to climate change may dictate the future of food waste disposal and ADS 
that accept food waste (Levis et al., 2010). 
Additionally, research has suggested that such policies and programs that reward 
farmers for non-market benefits of ADS can help improve the availability of financing 
for farms who cannot completely self-finance an on-farm digester (Gloy & Dressler, 
2010; Yiridoe, Gordon, & Brown, 2009).  However, proposed policies and elective 
consumer participation cannot guarantee that a biodigester will become profitable.  In 
fact, due to the general scarcity of government subsidies and the lack of widespread 
policy measures, a growing number of researchers like Swindal et al. (2009) are 
exploring community energy as an alternative (Murray et al., 2017).  Unlike conventional 
on-farm biodigesters, community biodigesters are not financed by one farmer and accept 
manure from numerous farms and food waste from the surrounding community (Vermont 
Technical College, 2016).  An example of such a community biodigester is the Vermont 
Technical College Community Anaerobic Digester in Randolph, Vermont. 
 
2.2. Community Energy 
Community energy, defined as, “electricity and/or heat production on a small, 
local scale that may be governed by or for local people or otherwise be capable of 
providing them with direct beneficial outcomes,” is a rising renewable energy trend that 
is not limited to community biodigesters (Walker & Simcock, 2012 as cited in Koirala, 
Koliou, Friege, Hakvoort, & Herder, 2016, p. 727).  Community energy systems serve as 
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an alternative to larger national energy systems because they can reduce the cost of 
energy, reduce CO2 emissions, and reduce the community’s dependence on energy 
sources outside of the community (Koirala et al., 2016). 
The benefits of community energy systems are indeed wide reaching.  Hoffman 
and High-Pippert (2010) note that community energy initiatives can be utilized by local 
and even state governments to meet renewable energy and emissions goals.  Klein and 
Coffey (2016) support this claim, noting that community energy can be instrumental in 
fostering community engagement, decreasing energy costs, encouraging implementation 
and adoption of renewable energy systems, and helping combat climate change.  In fact, 
according to Kalkbrenner, Yonezawa, and Roosen (2017), consumers in Germany 
actually preferred regional energy providers over national ones. 
Although there are many types of community energy systems, this thesis focuses 
specifically on community biodigesters.  Swindal, Gillespie, and Welsh (2009) argue that 
investing in CADS rather than private on-farm biodigesters can help improve the 
feasibility of digesters and make up for the lack of public funding.  This is supported by 
the findings of Hurley, Ahern, and Williams (2007), which found that public support 
decreased the breakeven operation cost of regional biodigesters.  Unfortunately, public 
support is not guaranteed: in 2016, a planned biodigester project in St. Albans, Vermont 
was put on hold due to community concerns over the efficacy of the biodigester to 




This makes education efforts especially important, as one study in South Africa 
found that those who participated in educational activities about biogas were more likely 
to be willing to adopt biogas technology (Muvhiiwa, Hildebrandt, Chimwani, 
Ngubevana, & Matambo, 2017).  Van der Schoor and Scholtens (2015) analyzed 
community energy initiatives in general, concluding that the strength of local energy 
networks depends on, “. . . the development of a shared vision, the level of activities and 
the type of organization” (p. 666).  It is important to note that while this thesis focuses 
primarily on consumers of biodigester products and services, Swindal et al. (2009) argue 
that efforts to educate the public about biodigesters should also include educating farmers 
to improve adoption of AD technology. 
 
2.3. Consumer Attitudes and Acceptance 
Although CADS have been shown to have a positive impact on their 
communities, some studies have shown that in relation to other more common types of 
renewable energy, there are actually generally low preferences for biogas.  For example, 
a study by Borchers, Duke, and Parsons (2007) noted that green energy produced from 
farm methane was one of the “least preferred” forms of alternative energy by United 
States consumers compared to solar and wind (p. 3328).  There is little additional 
research on consumer attitudes pertaining to biogas specifically, but literature on 
willingness to pay reflects similar results, outlined in section 2.5. 
There is more research available on consumer attitudes of renewable energy in 
general.  According to Liu, Wang, and Mol (2013), probability of acceptance of 
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renewable energy in China was found to increase with knowledge, income, and opinions 
on renewable energy costs.  Additionally, likelihood of acceptance decreased with age 
and rural consumers were generally more accepting (Liu et al., 2013).  Rurality as an 
indicator of more positive attitudes was also confirmed by Kalkbrenner and Roosen 
(2016). 
Community acceptance research is similar to research on consumer attitudes, 
although it focuses more on what influences community members to accept renewable 
energy technology in their communities.  This is less based on individual preferences of 
consumption and more based on the dynamics between renewable energy systems and the 
communities that host them.  It is important to note that the community acceptance 
literature based on renewable energy is almost entirely surrounding wind energy, as it is a 
highly controversial technology due to the impact it has on community aesthetics.  For 
this reason, although the research is relevant to biodigesters as a somewhat controversial 
energy source, comparisons should be made with this in mind. 
That said, community acceptance is nonetheless vital to the success of a 
renewable energy system.  This is exemplified by a German study concluding that, “the 
successful planning and implementation of a wind farm crucially depends on acceptance 
of citizens living in the vicinity of the site” (Langer, Decker, Roosen, & Menrad, 2018, p. 
133).  In terms of what influences acceptance, local acceptance of wind turbines in the 
Swiss alpine region was dependent on aesthetics, technical performance, and economic 
feasibility (Spiess, Lobsiger-Kägi, Carabias-Hüter, & Marcolla, 2015).  Attitude was 
further found to predict local acceptance in Switzerland, but those with moderate and 
 11 
 
positive attitudes also expected regional benefits in order to accept wind power (Walter, 
2014). 
Perceptions of community benefits should not be discounted: a study in England 
found that support for a wind farm was highest amongst those who were presented with 
information on its community benefits (Walker, Wiersma, & Bailey, 2014).  This 
suggests that, “the most viable avenue to increase support for renewable energy 
developments,” may be to highlight the technology’s benefit to the community rather 
than individual benefits (Walker et al., 2014, p. 46).  As for controversial energy sources, 
including fossil fuels, hydropower, and nuclear energy, a study of university students in 
Chile found that perceived benefit of the controversial source had the largest effect on 
acceptability of that source (Bronfman, Jiménez, Arévalo, & Cifuentes, 2012).  The 
results of this study have wider-reaching implications on controversial renewable energy 
systems such as wind energy and biodigesters in the United States, as highlighting the 
benefits may be a tactic to improve community acceptance of these sources.   
 
2.4. Consumer Willingness to Participate 
One step further from community acceptance is willingness to participate, 
meaning that not only does a person accept a renewable energy source, but they are also 
willing to participate in programs supporting that source.  One study focusing on 
participation in a solar energy program in Detroit, Michigan identified altruism, 
environmental stewardship, higher income, and smaller household as significant 
indicators of participation in a green energy program (Clark, Kotchen, & Moore, 2002).  
 12 
 
Interestingly, this is in contrast to Guo et al. (2014), who actually found higher household 
size to be related to higher willingness to pay in China.  This discrepancy is likely due to 
the cultural and socioeconomic differences between China and the United States. 
Also outside of the United States, a separate regression analysis found that trust, 
social norms, environmental concern, ownership of a renewable energy system, living in 
a rural or suburban area, income, and being male were all related to an increased 
willingness to participate in local renewable energy projects in Germany (Kalkbrenner & 
Roosen, 2016).  Congruently, in Slovenia, Zorić and Hrovatin (2012) determined that 
more environmentally aware and higher educated respondents had a higher willingness to 
participate in a green electricity program.  Their willingness to pay for that program was 
further influenced by age and income. 
Similar to willingness to participate is willingness to adopt renewable energy.  
Kosenius and Ollikainen (2013) found that in comparison to the current energy mix in 
Finland, younger, male respondents with pro-environmental attitudes were more likely to 
adopt a renewable energy mix.  In Canada, environmental concern, liberal political 
affiliation, and altruism were determined as identifiers for consumers likely to purchase 
green electricity (Rowlands, Scott, & Parker, 2003).  Demographically, higher educated, 
middle-aged, and higher income consumers in Greece were indicated as more likely to 




2.5. Consumer Willingness to Pay 
 Although communities may have higher levels of acceptance and even 
willingness to participate, the actual value that they are willing to pay (WTP) for that 
participation can vary significantly.  Sanders, Roberts, Ernst, and Thraen (2010) found 
that older respondents with less education were the least willing to pay a premium for 
biogas produced on a specific on-farm digester in Ohio.  Additionally, they found that 
politically liberal people with high values of environmental stewardship had the highest 
WTP (Sanders et al., 2010).  In the middle were young people and more educated, higher 
income people (Sanders et al., 2010).  Additional studies on WTP for specific 
biodigesters are scarce, but more research compares biogas to other types of renewable 
energy technology.  A meta-analysis by Ma et al. (2015) found that WTP was much 
higher for solar, wind, and general sources than hydropower or biomass.  A similar study 
in Italy found that WTP for solar energy was significantly higher than WTP for 
agricultural biomass (Vecchiato & Tempesta, 2015). 
As biogas and biomass are generally less preferred and therefore adopted at lower 
rates than other renewable energy sources, there are few studies on their feasibility on the 
consumer market.  However, there is a much larger body of literature concerning WTP 
for renewable energy in general.  A study by Soon and Ahmad (2015) found that 
consumers living in urban areas and those who live in the United States are willing to pay 
a higher amount for renewable energy than those in rural areas and in Asia.  Similarly, a 
study on WTP for renewable energy in Texas found that younger, higher income, and 
more educated respondents were more likely to be willing to pay for renewable energy 
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(Zarnikau, 2003).  Zarnikau (2003) also found that exposure to information about 
renewable energy increased willingness to pay.   
Additional renewable energy studies have found similar results in other parts of 
the world.  Similar to Zarnikau (2003), a study on willingness to pay for green housing in 
China found that willingness to pay increased when respondents were exposed to 
information about the pros and cons of green housing (Zhang, Sun, Liu, & Zheng, 2016).  
Guo et al. (2014) note that in China, higher income, higher electricity consumption, 
larger household size, knowledge of renewable energy, positive attitudes towards the 
environment, and mandatory payment all increase likelihood of WTP; additionally, they 
found that cost of electricity decreases WTP. 
Researchers in Finland found that wind was generally preferred over other 
renewable energy sources, although they noted that there were some differences between 
regions (Kosenius & Ollikainen, 2013).  In Sweden, Hansla, Gamble, Juliusson, and 
Gärling (2008) identified positive attitudes towards green energy as positively related to 
WTP and higher electricity costs as negatively related to WTP.  Additionally, they noted 
that awareness of environmental consequences, environmental concern, and self-
transcendence were related to having a positive attitude towards green energy (Hansla et 
al., 2008). 
Through their own literature review, Stigka, Paravantis, & Mihalakakou (2014) 
found that in terms of renewable energy in communities, WTP is related to higher 
education, environmental interest, and renewable energy knowledge.  Finally, Zografakis 
et al. (2010) listed larger home size, higher income, more climate change knowledge, 
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investing in renewable energy, and experiencing frequent electricity shortages as 
indicators of a higher WTP for renewable energy in Crete. 
 
2.6. Significance of Research 
Although there is a wealth of research related to general renewable energy 
acceptance, willingness to participate, and willingness to pay, significantly less research 
has been conducted specifically on biodigesters and CADS on the consumer market.  In 
fact, many of the studies summarized in this literature review were conducted outside of 
the United States, making their implications difficult to apply outside of their respective 
geographic regions.  This is especially relevant in relation to biogas, as the challenge of 
feasibility has resulted in a lack of research into introducing biogas into the consumer 
market.  Therefore this thesis, including both Chapters 4 and 5, focuses on community 
acceptance and WTP for ADS and CADS in two separate communities in Vermont. 
There is also a lack of research into consumers’ willingness to pay for services 
other than electricity sales in support of community renewable energy systems.  Although 
a multitude of information exists on tipping fees and other revenue sources improving 
biodigester viability, there is little to no research into the feasibility of actually 
implementing such services.  It is therefore necessary to gain a better understanding of 
what factors influence willingness to pay for food waste removal in order to better inform 
laws and policies such as Vermont’s Universal Recycling Law.  For this reason, Chapter 
4 also focuses on Randolph residents’ willingness to pay for food waste collection 
services in light of the new recycling law in Vermont banning food waste from landfills 
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by 2020.  This study is further driven by research such as Levis et al. (2010), which states 
that climate change-driven policies and food waste bans from landfills such as Vermont’s 
Universal Recycling Law will drive future discussions of ADS and food waste disposal 
methods. 
Similarly, research on social acceptance of renewable energy is almost entirely 
focused on wind power in the United States.  Although this research provides important 
insights into community energy technology that is especially controversial, it excludes 
other renewable energy technology that may be less controversial and more viable for 
specific communities.  Although biodigester siting can be a challenge in certain 
communities like St. Albans, biodigesters located on farms that already have large 
buildings and machinery may experience less community opposition.  Research into 
community acceptance of biodigesters is necessary if states experiencing the negative 
impacts of animal farming wish to move forward with this technology.  Therefore, 
Chapter 5 focuses on community acceptance of biodigesters in Addison County. 
Finally, there has been very little research on preferences or willingness to pay for 
renewable energy in the state of Vermont.  The state serves as a unique case study of 
community energy, and renewable energy in general, due to its progressive renewable 
energy goals and abundance of dairy farms.  Vermont’s Universal Recycling Law 
provides the state a unique opportunity to adopt a nontraditional composting method 
using community biodigesters.  Vermont’s overall success for larger biodigesters makes 
it a prime example for other agricultural states facing negative impacts of manure on the 
environment.  This thesis seeks to not only inform future policies regarding biodigesters 
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in Vermont, but also to provide a case study for other states seeking to explore the 
technology for their own citizens. 
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CHAPTER 3: THEORETICAL FRAMEWORK 
The overall theoretical framework of this thesis is based off of both the Theory of 
Planned Behavior and its applications in relation to Diffusion of Innovation Theory.  
Although the Theory of Planned Behavior is the overarching theory inspiring this work, 
Diffusion of Innovation theory expands behavioral theory to include economic and 
political implications as well.  The Theory of Planned Behavior was first realized by Icek 
Ajzen in 1985.  Ajzen (1985) argues that, 
“this intention [to attempt a behavior] is in turn a function of two factors: 
the attitude toward trying and the subjective norm with regard to trying.  
The attitude toward trying is based on two separate attitudes, one toward a 
successful behavioral attempt and one toward an unsuccessful attempt, 
each weighted by the subjective probability of the event in question.  
Finally, these two attitudes are determined by salient beliefs regarding the 
consequences of a successful or unsuccessful behavioral attempt and by 
evaluations of these consequences” [emphasis added] (p. 36). 
In other words, a person decides whether or not to do something based on their 
own attitudes, the subjective norms surrounding the action, and whether or not 
they think they will succeed. 
Graham-Rowe, Jessop, and Sparks (2015) distill the theory into their own 
terms, arguing that behavioral intention can be predicted by a person’s attitude, 
subjective norms, and perceived behavioral control.  This theory forms the basis 
of which the overall research questions are explored.  As this thesis seeks to 
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explore consumer perceptions of biodigesters in Vermont, the planned behavior in 
question is consumer participation in or consumption of products and services 
provided by biodigesters.  According to this theory, a person’s decision to 
participate or consume can be predicted by their own attitudes surrounding 
biodigesters, the subjective norms they are influenced by, and their perception of 
whether or not their action will succeed, in this case meaning their participation or 
consumption contributes to the continuing production at the biodigester.  The 
following paragraphs explore each of these components more closely. 
Attitude is fairly straightforward, as it is characterized by individual 
attributes that influence a person’s behavior.  This thesis considers both 
demographic and psychographic characteristics to capture a wide range of 
attitudes and other individual attributes that influence them.  Environmentalism is 
especially important to this analysis because it is a psychographic characteristic 
(i.e. attitude) that has the potential to impact a person’s planned behavior.  The 
Theory of Planned Behavior also considers a person’s attitudes surrounding both 
success and failure.  This is an important consideration, as a person who believes 
that their actions are futile and will not contribute to the success or failure of the 
biodigester may be less likely to act. 
Subjective norms are also important to this thesis, as they are the community-
level aspects that further influence a person’s behavior.  Subjective norms represent a 
perceived social pressure, such as a person feeling pressure to support environmental 
sustainability because they view it as the “right” thing to do.  This could potentially lead 
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to a person overstating their support or willingness to pay for a renewable energy source 
because they feel they should.  In application, this social pressure could cause a person to 
indicate a higher hypothetical willingness to pay when in actuality they would be willing 
to pay less.  This bias, called social desirability bias, is something to take into 
consideration through the analysis and is discussed in more detail in Chapters 4 and 5.  In 
a broader sense, the concept of subjective norms indicates that community-level norms 
and values influences a person’s behavior and should not be overlooked. 
Perceived behavioral control, the third and final predictor of behavioral intention, 
is the person’s perception of their ability to actually complete an action.  For example, if 
a person believes that they would not be able to participate in the Cow Power program 
because they cannot afford it, they are likely to indicate a lower (or $0) amount of 
willingness to pay.  In other words, a person’s actions are directly influenced by whether 
or not they think they will succeed in completing the action.  Further, they consider the 
consequences of success or failure.  If a failure of an action means a financial loss, a 
person may be less likely to complete that action. 
 Alam et al. (2014) connects the Theory of Planned Behavior to Diffusion 
of Innovation Theory, noting that, “usage of technology is largely influenced by 
multidimensional forces that have societal, regulatory and economic dimensions” (p. 
256).  The study places a strong focus on how technology cost and awareness of that 
technology, arguing that these two factors have a large impact on individual adoption of 
renewable energy technology.  Thus, in addition to individual attitudes, subjective norms, 
and perceived behavioral control, this thesis also places a heavy emphasis on awareness 
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of certain renewable energy systems and the cost of those systems to consumers in order 
to inform both research design and interpretation of results and implications.  
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CHAPTER 4: CONSUMER WILLINGNESS TO PAY FOR COMMUNITY 
BIODIGESTER PRODUCTS AND SERVICES: A CASE STUDY IN VERMONT 
4.1. Abstract 
 On-farm biodigesters are a renewable energy technology that can help mitigate 
the environmental impacts of dairy farms by converting methane gas emissions from cow 
manure into electricity.  However, on-farm biodigesters are prohibitively expensive for 
most small dairy farms.  As a result, Community Anaerobic Digester systems (CADS) 
are emerging as an alternative model that offsets the high start-up costs by processing 
both manure from numerous farms as well as community food waste.  However, there is 
little research on the viability of community biodigester energy products and food waste 
services on the consumer market.  This article focuses on a survey conducted in 
Randolph, Vermont exploring respondents’ perceptions of the local community 
biodigester and the Cow Power program that allows Green Mountain Power customers to 
purchase electricity from biodigesters in Vermont. 
 The analysis utilizes a double hurdle regression model the predict the factors 
related to willingness to pay for both the Cow Power program and a possible food waste 
collection service to support the operation of the community biodigester.  This study 
found that closeness to the biodigester was related to a lower likelihood of willingness to 
pay for Cow Power, and liberal political affiliation and familiarity with Cow Power were 
related to a higher likelihood of willingness to pay.  Of those willing to pay a nonzero 
amount for Cow Power, proximity to the biodigester and a higher monthly electricity cost 
were associated with WTP a higher amount.  The models predicting factors related to the 
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food waste collection program did not yield significant results.  More research is 
necessary on a larger scale, although these results suggest that educational initiatives 
aiming to increase familiarity may be effective in improving willingness to pay for 
CADS energy products. 
 
4.2. Introduction 
 In 2016, President Barack Obama announced a partnership with the leaders of 
Canada and Mexico aiming to increase the clean energy share of electricity generated 
across North America to 50% by 2025 (The White House, Office of the Press Secretary, 
2016).  Many states have additionally set their own renewable energy goals, with some 
hoping to surpass the federal government’s 50%.  Vermont, for instance, has set its total 
renewable energy goal to 75% of state electric utility sales from renewable sources by 
2032 (Vermont Department of Public Service, 2016).  In order to meet this ambitious 
goal, businesses and leaders across Vermont have begun expanding the state’s renewable 
energy infrastructure and introducing programs through electricity utilities that allow 
consumers to purchase electricity from renewable sources.  One example of such 
programs is the Cow Power program offered by Green Mountain Power, which allows 
consumers to pay a premium of $0.04 per kilowatt hour (kWh) for electricity produced 
by on-farm anaerobic biodigesters across the state (Green Mountain Power, n.d.). 
 However, the state still has a long way to go to meet its renewable energy goals.  
Although the state’s own electricity generation is almost 100% from renewable sources, 
it has to import around 60% of the electricity that it uses from out of state (United States 
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Energy Information Administration, 2018).  Additionally, with Vermont’s Universal 
Recycling Law (Act 148) seeking to end the disposal of food waste in landfills by 2020, 
there is a new necessity for food waste collection services across the state, especially in 
rural areas that may not have access to the facilities that larger cities do (Vermont 
Department of Environmental Conservation, 2016).  Unfortunately, the Universal 
Recycling Law has been experiencing numerous setbacks, with the state’s Department of 
Environmental Conservation suggesting that trash haulers should no longer be required to 
offer food waste removal, although the food waste ban would still take effect (Gribkoff, 
2019).   CADS that accept compost from the community, however, have a great potential 
to fill this role. 
One such community biodigester is the Vermont Technical College Anaerobic 
Digester (VTCAD) in Randolph, Vermont, which is the first anaerobic digester system 
(ADS) to utilize both cow manure from the college’s farm and various off-farm compost 
feedstocks (Vermont Technical College, 2016).  Randolph, a small town of 4,715 people 
in Central Vermont, was chosen as a focus for this study due to the presence of the 
VTCAD within the town, making it a valuable location to study community energy 
(United States Census Bureau, 2017).  This paper analyzes the results from a 2017 survey 
on Randolph residents’ willingness to pay (WTP) for both the Cow Power program and 





 The purpose of this study is to assess the viability of community biodigesters as a 
solution to the affordability challenges encountered by smaller farms.  Community 
biodigesters are dependent on community participation and willingness to pay for their 
electricity and services, therefore this article focuses on the operational VTC community 
biodigester as a case study of success.  The two main objectives are as follows: 
1.  Identify the factors related to WTP for biogas-produced electricity through the 
Cow Power program 
2.  Assess the viability of community food waste drop-off boxes and potential 
food waste removal services 
In order to meet these objectives, a survey was conducted to gather data on community 
member perceptions in the surrounding town of Randolph. 
4.3.1. Survey 
 In 2017, a 35-question survey was conducted in the town of Randolph, Vermont, 
where the Vermont Technical College (VTC) and the VTC Anaerobic Digester 
(VTCAD) are located.  The survey targeted residents over the age of 18 and was 
distributed through 1,900 local newspapers with an option to complete the survey through 
an online platform.  144 responses were collected over four weeks, at a response rate of 
7.6%.  Respondents were asked questions evaluating their support for and familiarity 
with renewable energy, Cow Power, and the VTC Anaerobic Digester.  Demographic 
information was also collected, as well as monthly energy costs and WTP for Cow Power 
and food waste collection services to support the production of biogas at the VTCAD.  
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Additional questions were included about information dissemination for the VTCAD and 
biodigesters in general but were not utilized in this analysis.  For the complete survey as 
it was printed, see Appendix A. 
4.3.2. Analysis 
In order to model the relationship that various demographic and psychographic 
characteristics have with willingness to pay for both Cow Power and food waste 
collection services, two double hurdle models utilizing four regressions were performed; 
the first hurdle utilized binary logistic regressions and the second hurdle utilized ordinary 
least squares (OLS) regressions.  A double hurdle model, such as the one utilized by 
Zorić and Hrovatin (2012) in a similar study on WTP, was chosen due to the high number 
of respondents indicating a $0 WTP value.  Such a model provides a more detailed 
analysis of the decision-making process for respondents, first determining whether or not 
they were willing to pay, and then determining how much they were willing to pay. 
Furthermore, an OLS regression including all observations would be heavily 
skewed towards a WTP value of $0.  OLS regressions including only those willing to pay 
any amount above $0 would also exclude any possible conclusions about factors related 
to a $0 WTP value.  A double hurdle model, on the other hand, would first identify the 
factors related to the initial decision to pay or not, and then identify the factors related to 
a person’s WTP value.  The use of regression modeling for WTP is supported by prior 
research, as several studies utilized binary logit models (Clark, Kotchen, & Moore, 2002; 
Liu, Wang, & Mol, 2013; Zhang, Sun, Liu, & Zheng, 2016), and several more utilized 
other types of logit models (Borchers, Duke, & Parsons, 2007; Guo et al., 2014; 
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Kalkbrenner et al., 2017; Kosenius & Ollikainen, 2012).  Finally, the decision to use OLS 
models was also supported by the literature, specifically by Andor, Frondel, and Vance 
(2017) and Hansla et al. (2008). 
First, a correlation matrix was performed in order to confirm that no independent 
variables were correlated.  For the first hurdle, two dummy variables were created to 
reflect whether or not a respondent was willing to pay for Cow Power and whether or not 
they were willing to pay for food waste collection services.  Two binary logistic 
regressions were then performed on each dummy variable.  For the second hurdle, two 
OLS regressions were performed only on those observations that had a non-zero WTP 
value.  The dependent variables in the OLS regressions were continuous variables 
representing the actual WTP value indicated by the respondents.  This allowed for more 
detailed results reflecting the dollar shift in WTP value related to each independent 
variable. 
The decision was made not to have perfectly overlapping samples for both 
regressions because the sample size would be significantly smaller and therefore impact 
the significance of the results.  This is due to the high item nonresponse rate for certain 
relevant questions in the survey.  A list of all independent variables included in these 
analyses and their descriptions can be found in Table 3.  It is important to note that while 
most independent variables were included in all four regressions, the two variables 
indicating familiarity with Cow Power and familiarity with Vermont’s Universal 
Recycling Law were only included in either the model for Cow Power or the model for 
food waste collection services, respectively.  The two variables were chosen in order to 
 28 
 
reflect familiarity with the dependent variable, so it was unnecessary to include both 
variables in both regressions. 
4.3.3. Models 
 The following equation represents the two binary logistic regression models 





) = 𝛽0 + 𝛽1𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 + 𝛽2𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛 + 𝛽3𝑃𝑜𝑙𝑖𝑡𝑖𝑐𝑎𝑙𝐴𝑓𝑓𝑖𝑙𝑖𝑎𝑡𝑖𝑜𝑛 +
𝛽4𝐺𝑒𝑛𝑑𝑒𝑟 + 𝛽5𝐴𝑔𝑒 + 𝛽6𝐼𝑛𝑐𝑜𝑚𝑒𝑃𝑒𝑟𝐶𝑎𝑝𝑖𝑡𝑎 + 𝛽7𝐸𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦𝐶𝑜𝑠𝑡 +
𝛽8𝐸𝑛𝑒𝑟𝑔𝑦𝑆𝑢𝑝𝑝𝑜𝑟𝑡 + 𝛽9𝐹𝑎𝑚𝑖𝑙𝑖𝑎𝑟𝑖𝑡𝑦 +  𝜇  
 
where the dependent variable is a binary variable indicating whether or not a person is 
willing to pay for either Cow Power or food waste collection services, and Familiarity is 
either familiarity with Cow Power or familiarity with Vermont’s Universal Recycling 
Law. 
The following equation represents the two OLS regression models for WTP for 
both Cow Power and food waste collection services: 
 
𝑌 = 𝛽0 + 𝛽1𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 + 𝛽2𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛 + 𝛽3𝑃𝑜𝑙𝑖𝑡𝑖𝑐𝑎𝑙𝐴𝑓𝑓𝑖𝑙𝑖𝑎𝑡𝑖𝑜𝑛 + 𝛽4𝐺𝑒𝑛𝑑𝑒𝑟 +
𝛽5𝐴𝑔𝑒 + 𝛽6𝐼𝑛𝑐𝑜𝑚𝑒𝑃𝑒𝑟𝐶𝑎𝑝𝑖𝑡𝑎 + 𝛽7𝐸𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦𝐶𝑜𝑠𝑡 + 𝛽8𝐸𝑛𝑒𝑟𝑔𝑦𝑆𝑢𝑝𝑝𝑜𝑟𝑡 +




where the dependent variable is a continuous variable indicating the dollar amount the 
respondent is willing to pay for either Cow Power or food waste collection services, and 
Familiarity is the respondents’ familiarity with either Cow Power or Vermont’s Universal 
Recycling Law. 
These models were built using evidence from prior research, as described in 
section 4.3.5, along with a consumer utility model for alternative energy systems adapted 
from Borchers, Duke, and Parsons (2007, p. 3328) for this study: 
 
𝑈𝑖𝑏 = 𝑉(𝑥𝑏, 𝑌 − 𝐶, 𝑤𝑖) + 𝑒𝑖𝑏 
 
where i is the individual, b is the biodigester, xb is the choice alternative attributes vector, 
wi is the individual attributes vector, Y is household income, and C is the additional cost 
of the alternative energy source.  V represents observable components and e represents 
unobservable components (Borchers et al., 2007).  In application, this utility model 
represents how the attributes of biodigesters, attributes of the individual, income, and 
additional cost of the Cow Power program interact to determine if the individual receives 
enough utility from participation to be willing to pay an additional cost for electricity 
from biodigesters. 
Therefore, in order for a consumer to choose biodigester electricity (b) over an 
alternative energy source (a), the following must hold true: 
 




again adapted from Borchers at el. (2007, p. 3328).  This alternative source can represent 
another renewable energy source such as wind or solar, or a conventional source of 
electricity.  In other words, the utility the consumer receives from purchasing electricity 
from biodigesters must be more than the utility they receive from another energy source, 
for all other alternative sources, where the alternative source is not electricity from a 
biodigester.  Borchers et al. (2007) add the stochastic version of the estimation model 
indicating “the probability of observing the individual i choose [source b]” (p. 3328), 
modified below: 
 
𝑃𝑏 = 𝑃(𝑉𝑖𝑏 + 𝑒𝑖𝑏 > 𝑉𝑖𝑎 + 𝑒𝑖𝑎), 𝑏 ≠ 𝑎 
 
This equation indicates that the probability of observing an individual respondent 
choosing to pay for electricity from a biodigester is equal to the probability of biodigester 
utility being greater than the utility for the other alternative source.  In other words, a 
respondent in this study can be expected to choose Cow Power over another energy 
source if they derive more utility from Cow Power as estimated through their own 
individual attributes, the attributes of Cow Power, the cost of Cow Power, their own 
income, and other unobservable components included in the error term.  Therefore, a 
regression model is the best method to estimate likelihood of willingness to pay for Cow 
Power because it allows for estimation based on individual attributes (i.e. demographic 
characteristics and income) and Cow Power attributes (i.e. cost and familiarity). 
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4.3.4. Dependent Variables 
Two dependent variables were utilized in this analysis: WTP for Cow Power and 
WTP for food waste collection services.  For WTP for food waste collection services, one 
survey question asked what dollar amount respondents would be willing to pay monthly 
for a weekly service.  This variable did not require any more calculations, although a 
dummy variable was created to differentiate between respondents with $0 and non-$0 
WTP values.  While there was no question on the survey asking respondents for a 
specific dollar amount for WTP for Cow Power, one question did ask respondents to 
identify what percentage of their electricity bill they would be willing to additionally pay 
for Cow Power.  This variable, combined with each respondent’s reported monthly 
electricity bill, was used to calculate a dollar value for Cow Power WTP.  Again, this 
variable was then used to create a dummy variable delineating between those willing to 
pay for Cow Power and those not willing to pay. 
 
4.3.5. Independent Variables 
A succinct list of each independent variable and its labels can be found in Table 3.  
Selection of independent variables for this study was informed by the literature review.  
Education, income and household size (divided to create income per capita), political 
affiliation, age, and gender all had extensive evidence of their relationship with WTP and 
were therefore included in this analysis (Clark et al., 2003; Guo et al., 2014; Kalkbrenner 
& Roosen, 2016; Kosenius & Ollikainen, 2013; Liu et al., 2013; Rowlands, Scott, & 
Parker, 2003; Sanders, Roberts, Ernst, & Thraen, 2010; Sardianou & Genoudi, 2013; 
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Stigka, Paravantis, & Mihalakakou, 2014; Zarnikau, 2003; Zografakis et al., 2010; Zorić 
& Hrovatin, 2012).  In order to convert the income variable into a scale variable, 
midpoints for each income category calculated and assigned to each respondent.  Guo et 
al. (2014) also found higher electricity consumption to be significant, although this study 
did not have electricity consumption as a variable.  Instead, electricity cost was used as a 
proxy. 
A variable representing the respondents’ proximity to the VTCAD was also 
added, as Levis, Barlaz, Themelis, and Ulloa (2010) reported complaints of foul odor 
near CADS and Kalkbrenner, Yonezawa, and Roosen (2017) found that consumers 
preferred regional providers, although it was not related to WTP.  It is also important to 
note that several other studies found gender to be insignificant; it was still included in this 
analysis due to its importance as a control variable (Clark et al., 2003; Guo et al., 2014; 
Liu et al., 2013; Sardianou & Genoudi, 2013; Zarnikau, 2003; Zorić & Hrovatin, 2012). 
Many studies also found a relationship between WTP and various measures of 
attitudes towards the environment (Clark et al., 2003; Guo et al., 2014; Hansla, Gamble, 
Juliusson, & Gärling, 2007; Kalkbrenner & Roosen, 2016; Kosenius & Ollikainen, 2013; 
Liu et al., 2013; Rowlands et al., 2003; Sanders et al., 2010; Stigka et al., 2014; 
Zografakis et al., 2010; Zorić & Hrovatin, 2012).  While each study valuated 
environmental attitudes in a different way, such as environmental awareness, pro-
environmental attitude, and support for climate change legislation, this study was fairly 
limited by the existing survey questions.  As a result, complex methods could not be used 
to identify environmentalist personality traits among respondents.  Instead, support for 
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Vermont’s 25% renewable energy goal was chosen as a proxy for pro-environmental 
attitudes. 
Finally, familiarity with and knowledge of renewable energy was determined to 
have a significant relationship with WTP in numerous studies (Guo et al., 2014; Liu et 
al., 2013; Stigka et al., 2014; Zarnikau, 2003; Zhang et al., 2016; Zografakis et al., 2010).  
Since knowledge and awareness of Cow Power and the Universal Recycling Law could 
influence respondents’ decisions to participate in either service being studied, these 
models also include familiarity, both with Cow Power and Vermont’s Universal 
Recycling Law, as an independent variable. 
 
4.4. Results 
 A full listing of the independent and dependent variables, along with summary 
statistics, can be found in Table 1.  Likely due to the small sample size and low WTP, 
only the double hurdle model related to the Cow Power program yielded significant 
results. 
4.4.1. Profile of Respondents 
Table 1 provides a profile of the respondents included in the complete analytical 
sample.  It is important to note that some item nonresponse was present and a number of 
respondents did not answer every question in the survey; some answered only the 
questions related to Cow Power and left the food waste questions unanswered, and vice 
versa.  Therefore, in order to yield more accurate results and avoid restricting the already 
small sample size, two separate but overlapping samples were created: one for the 
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analysis on WTP for Cow Power, and one for the analysis on WTP for food waste 
collection services.  In order to provide a full representation of all respondents included 
in both analyses, the two samples were combined for the presentation of summary 
statistics. 
The sample in Table 1 includes a combined 99 observations from both analyses, 
and therefore some observations may have missing values for variables specific to either 
composting or Cow Power.  In these cases, a separate n value is reported.  A breakdown 
of summary statistics for each specific sample can be found in Tables 3 and 4.  As 
indicated in the table below, nearly 80% of respondents were familiar with Cow Power 
and nearly 80% with Vermont’s Universal Recycling Law yet only 41.3% were willing to 
pay for Cow Power and only 43.1% for food waste collection. 
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Table 1. Descriptive statistics for independent and dependent variables 
 
Given that this survey has a low response rate, it is important to compare this 
sample to those of other similar surveys.  A 2013 state-wide poll with 617 valid responses 
found that 66% of Vermonters support state government subsidization of alternative 
energy generation (Castleton Polling Institute, 2013).  By comparison, 65.6% of sample 
respondents supported state investment in biodigesters, 72.3% supported investment in 
solar energy, and 57.8% supported investment in wind power.  Accounting for 
differences in renewable energy preferences, these numbers are not in direct conflict with 
the Castleton Poll.  
Variables % Variables % Mean Std Dev Min Max
Gender Income Per Capita 34,483 17,983 2,500 112,500
Male 42.2 Average Monthly Electricity Cost 83.48 53.44 0.00 250.00
Female 57.8 Monthly Cost, excluding $0 (n=79) 95.10 46.24 5.00 250.00
Education Household Size 2.13 0.96 1 5
High School graduate (incl. GED) 13.3 Age 65.32 13.88 34 95
Some college (no degree) 12.2 VT Renewable Energy Goals Support
Associate/technical 6.7 Strongly Oppose 1.1
Bachelor 22.2 Oppose 1.1
Post graduate/Professional 45.6 Neutral 8.9
Political Affiliation Support 26.7
Independent 35.6 Strongly Support 62.2
Democrat 30.0 Cow Power Familiarity
Republican 10.0 Have participated 14.4
Progressive 6.7 Have heard of it, but not participated 64.4
Conservative - Other 2.2 Have never heard of it 21.1
Liberal - Other 6.6 Cow Power WTP (n=75)
No Political Affiliation 8.9 Not willing to pay 58.7
Distance from VTCAD Willing to pay 41.3
Less than 1 mile 7.8 WTP Value 2.54 3.84 0.00 16.00
1 - 2 miles 7.8 WTP Value, excluding $0 (n=31) 6.14 3.67 2.00 16.00
2.01 - 3 miles 17.8 VT Recycling Law Familiarity
3.01 - 5 miles 46.7 Very unfamiliar 5.6
More than 5 miles 20.0 Unfamiliar 11.1
Income Not sure 4.4
less than $25,000 10.0 Familiar 66.7
$25,000 - $49,999 20.0 Very Familiar 12.2
$50,000 - $74,999 35.6 Food Waste Collection WTP (n=72)
$75,000 - $99,999 12.2 Not willing to pay 56.9
$100,000 or more 22.2 Willing to pay 43.1
WTP Value 4.72 7.68 0.00 40.00
WTP Value, excluding $0 (n=31) 10.97 8.30 1.00 40.00
Note. n = 90 unless otherwise noted.
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To add more nuance to these figures, a 2011 study by the Natural Marketing 
Institute funded by the National Renewable Energy Laboratory found that Northeastern 
respondents were the most supportive of renewable energy sources compared to any other 
U.S. region: 82% indicated that they agreed completely or somewhat that they care about 
using renewable energy sources.  Comparing this number to the 88.9% of sample 
respondents in this survey who support or strongly support Vermont’s renewable energy 
goals, there again is not a huge discrepancy.  While it is possible that renewable energy 
nonsupporters may be missing from this sample, it is likely not to a large extent.  
Renewable energy attitudes in this sample are reflective of larger state and regional 
trends, although this analysis should still consider the potential of nonresponse bias 
caused by the low number of dissenting respondents.  This could potentially inflate 
willingness to pay values and general renewable energy attitudes. 
That said, it is more likely that renewable energy nonsupporters were simply not 
reached by this sampling method, rather than excluded due to intentional nonresponses 
on their part.  In fact, recent research suggests that nonresponse bias is not always a direct 
effect of low response rates.  Hellevick (2016) discusses nonresponse bias in the article 
“Extreme Nonresponse and Response Bias: A ‘Worst Case’ Scenario,” in which he 
analyzes a Norwegian survey conducted every other year starting in 1985.  The survey’s 
response rate reached 4% in the last survey conducted, causing questions of the validity 
of the results.  However, the study determined that, “even in this extreme case of 
nonresponse most results are not biased, suggesting that also survey data with very low 
response rated may have scientific value” (Hellevik, 2016, p. 1969).  This conclusion is 
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supported by the results from Rindfuss, Choe, Tsuya, Bumpass, and Tamaki (2015), who 
concluded that low response rates did not necessarily cause bias. 
An AMEE Guide written by Phillips, Reddy, and Durning in 2016 explains the 
mechanics of these results, stating that in order for nonresponse bias to be present, the 
opinions of the nonrespondents must be significantly different from respondents.  They 
further add that, “a low response rate does not in itself confer any bias” (Phillips et al., 
2016, p. 225).  In other words, the nonresponses in this study would have to be directly 
related to a characteristic caused by nonsupport of renewable energy.  Mail surveys in 
general have increasingly low response rates, making it much more likely that this is a 
case of expected low response rates rather than nonresponse bias (Meyer, Mok, & 
Sullivan, 2015).  It is more likely, due to demographic differences between the sampled 
and general populations, that the discrepancies in this study were caused by sampling 
bias. 
Note that the surveys analyzed in the aforementioned studies were surveys of a 
general population with robust sampling techniques.  This study is slightly different in 
that although a large number of surveys were distributed in comparison to the population 
(1,900 in a town of 4,715), the sampling technique was not random (United States Census 
Bureau, 2017).  Rather, the surveys were distributed to all subscribers of a paid 
newspaper service.  Therefore, the low response rate is not necessarily the main concern; 
rather, it is the demographic makeup of the sample due to the distribution method of print 
newspapers.  Table 2 displays the sample respondent profile alongside the demographic 
makeup of Randolph according to the 2017 American Community Survey Estimates. 
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This table shows that the sample profile has a much higher median age, level of 
educational attainment, home ownership status, household size, and number of female 
respondents compared to the general population.  The only demographic characteristic 
that matches up with the general population is income, and even that is slightly higher.  
This discrepancy reflects national statistics of newspaper readership, as a study by 
Nielson Scarborough indicated that, “traditionally, newspaper audiences have been more 
educated, affluent and older than non-newspaper readers” (Nielson Scarborough, 2016).  
Beyond this challenge, Vermont newspaper readership is in decline and print newspaper 
readership across the country is dropping in favor of digital readership, especially among 
younger generations (Bromage, 2009; Nielson Scarborough, 2016).  Combining this 
knowledge with the response rate crisis outlined by Meyer et al. (2015), it may be better 
to reach out to potential survey respondents through both digital and print options in the 
future to combat the sampling bias caused by relying only on print newspaper 
subscribers. 
Table 2. A comparison of the sample profile to the general population of Randolph 
 
With this knowledge in mind, it is important to take into consideration the voices 
that are not heard in this analysis.  Lower income, younger residents, and those with 
A comparison of the sample profile to the general population of Randolph
Variables Sample General Population
Median age 66.3 42.4
Female 57.6% 48.6%
Median household income $59,921 $55,882 
Household size 2.09 2.61
Home Ownership 93.9% 73.2%
High school graduate 100.0% 92.8%
Graduate or professional degree 46.5% 13.0%
Note.  US Census data derived from 2017 American Community Survey 5-Year Estimates
 39 
 
lower educational attainment may have different renewable energy considerations than 
those in this sample.  Renewable energy costs money, both to purchase and invest in.  
Willingness to pay and approval for renewable energy development will certainly be 
different for those concerned about their energy costs and ability to afford renewable 
energy sources to power their homes.  Additionally, this is an especially pertinent 
consideration for willingness to pay for food waste collection services.  Due to the 
Universal Recycling Law, food waste separation will be legally enforced and food waste 
collection will be necessary for many households.  Lower income households may be 
more concerned about the impacts of this law on their finances, and this is a very 
important implication that deserves more future research. 
4.4.2. Hurdle 1 
Table 3 below shows the results of the first hurdle predicting factors related to the 
decision of whether or not to pay for Cow Power and food waste collection services.  For 
the first hurdle, only the binary logistic regression on WTP for Cow Power yielded 
significant results.  This model does provide predictive value, as its correct prediction 
rate rose to 76.0% from the non-model prediction rate of 58.7%.  The model predicted 
respondents not willing to pay for Cow Power with 84.1% accuracy and predicted 
respondents willing to pay with 64.5% accuracy.  This indicates that the predictive model 
is relatively accurate and the independent variables account for at least some of the 
variation in respondents’ willingness to pay for Cow Power. 
As seen in Table 3, there are several other significant findings of note.  First, 
those who live near the VTCAD are much less likely to be willing to pay for Cow Power 
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compared to the rest of the population.  Additionally, those who identify with a liberal 
political affiliation and those who are familiar with Cow Power are both much more 
likely to be willing to pay for Cow Power. 
Table 3. Binary logistic regression models of Randolph resident willingness to pay a 
premium for Cow Power and food waste collection 
 
4.4.3. Hurdle 2 
Table 4 displays the results of the OLS models from the second hurdle.  The 
model predicting WTP for food waste collection was again not significant.  As for WTP 
for Cow Power, the R squared value was about .714, meaning that this model has a 
relatively good fit: the independent variables account for about 71.4% of the variation in 
the WTP value.  The results show that living close to the VTCAD greatly increased the 
Predicting Variable Variable Label
% / Mean
(Std Dev) B Std.E.
% / Mean
(Std Dev) B Std.E.
1 = Up to 2 miles away
0 = More than 2 miles
1 = More than 3 miles away
0 = 3 miles or fewer
1 = High school education or less
0 = All others
1 = Postgraduate education
0 = All others
1 = Democrat, Progressive, or combination
0 = All others
1 = Female
0 = Male
1 = Supports VT renewable energy goals
0 = Does not support VT renewable energy goals
1 = Familiar with Cow Power
0 = Not familiar with Cow Power
1 = Familiar with VT Universal Recycling Law



























Note . * p < .10; ** p < .05, *** p < .01
a. Chi-square = 21.381**
b. Chi-square = 9.109








































VT renewable energy goals support
Cow Power familiarity



















Far 70.7% -0.287 0.751 65.3% -0.778 0.755
Close 12.0% -3.466** 1.410 18.1% -1.271 0.949
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WTP value and a higher monthly electricity cost only slightly increased the WTP value.  
Those who lived up to 2 miles from the VTCAD were willing to pay over $6 more than 
those who do not.  Additionally, as monthly electricity cost increases by $1, willingness 
to pay increases by about 5 cents. 
Table 4. OLS models of Randolph resident willingness to pay a premium for Cow Power 




This study found that those who were familiar with Cow Power were significantly 
more likely to be willing to pay for the program as those who were not.  With Cow Power 
familiarity falling at 78.8% of respondents, the majority of respondents have heard of the 
Predicting Variable Variable Label
% / Mean
(Std Dev) B Std.E.
% / Mean
(Std Dev) B Std.E.
1 = Up to 2 miles away
0 = More than 2 miles
1 = More than 3 miles away
0 = 3 miles or fewer
1 = High school education or less
0 = All others
1 = Postgraduate education
0 = All others
1 = Democrat, Progressive, or combination
0 = All others
1 = Female
0 = Male
1 = Supports VT renewable energy goals
0 = Does not support VT renewable energy goals
1 = Familiar with Cow Power
0 = Not familiar with Cow Power
1 = Familiar with VT Universal Recycling Law
0 = Not familiar with VT Universal Recycling Law
Note . * p < .10; ** p < .05, *** p < .01
a. R² = 0.714; F = 4.305***
b. R² = 0.437; F = 1.343
5.196
Constant - 9.081 5.398 - -1.761 10.580
VT Recycling Law familiarity - - - 80.6% -8.099
7.188
Cow Power familiarity 87.1% -1.679 1.616 - - -
























Gender 54.8% 0.501 1.506 67.7% 1.046
4.036
Political affiliation 61.3% -0.021 1.287 41.900 -1.434 3.233
Postgraduate 45.2% 0.665 1.339 41.9% 9.238**
High school or less 9.7% -0.087 2.289 12.9% 6.188 6.477
Education
6.083
Far 71.0% -1.224 1.250 61.3% -2.547 4.715
Close 3.2% 6.260* 3.145 16.1% -4.858
WTP a premium for Cow 
Powera (n=31)





green energy program.  However, it is unclear just how familiar each respondent is with 
the program, as only 13.1% have participated.  This large gap introduces a new question: 
how knowledgeable are these respondents about biodigesters and why have only 13.1% 
participated?  While familiarity was used as a proxy for knowledge in this study, there is 
still a distinct difference between the two, as somebody could have heard of the Cow 
Power program but have no understanding of how it works.  Because of this, studies like 
Zarnikau (2003) and Zhang et al. (2016) are of particular interest, as they analyze the 
relationship that exposure to information has on WTP.  As familiarity had such a 
substantial relationship with WTP, policy makers and investors in biodigesters should 
consider informational campaigns aimed at familiarizing consumers with biogas energy if 
they wish to improve participation in the program. 
 Liberal political affiliation is another finding of interest, as those who identify as 
liberals were also much more likely to be WTP for Cow Power.  This finding allows 
policy makers and community leaders to begin developing a target audience for 
informational campaigns.  Since liberal people generally are more likely to be willing to 
pay for biogas, campaigns aimed at educating people about biodigesters should take 
political affiliation and its respective values into consideration when developing 
educational materials.  Finally, while those living within 2 miles of the VTCAD were less 
likely to be willing to pay for Cow Power, those who were willing to pay for Cow Power 
had higher WTP values than those living further away.  If biodigesters have positive 
outcomes for the community, then why do people living near them have lower WTP?  It 
is possible this variable is correlated with the error term as well.  This is an interesting 
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result regardless, and more research should be done regarding community acceptance of 
biodigesters to understand what influences these attitudes. 
 Willingness to pay in general was also extremely low for both Cow Power and 
food waste collection services, with less than half of respondents willing to pay for either.  
One thing to note is that while there was no question regarding at-home composting, a 
number of respondents wrote in the margins of their surveys that they already composted 
at home.  This is a very important question to ask in future studies, as people with the 
capacity to compost at their own home are less likely to need a food waste collection 
service.  For that reason, it is very important to differentiate between those who need this 
service and those who do not. 
4.5.1. Validity and Reliability 
 A significant issue with WTP is stated- versus actual-preference.  This survey, 
among many other studies researching WTP, utilize a stated-preference survey that 
depends on the respondent to name their own willingness to pay value.  This is an issue 
because such studies can experience the warm glow effect (Ma et al., 2015).  In this case, 
studies see a large amount of people willing to pay a low amount, but much fewer people 
are willing to pay a larger amount.  In other words, WTP does not increase in a linear 
pattern (Ma et al., 2015).  In many cases, people may feel as though they should answer a 
positive WTP value because of their own environmental ideals, but in reality may not 
actually be willing to pay any amount.  This is referred to as hypothetical bias (Andor et 
al., 2017).  Essentially, there is an incongruence between support for renewable energy 
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and willingness to pay.  As in the study by Andor et al. (2017), it is possible that many 
respondents support renewable energy but are not willing to pay for this particular source. 
Although willingness to pay is an important and interesting measure of consumer 
renewable energy preferences, there are some validity and reliability issues that must be 
addressed.  The largest validity issue that willingness to pay values experience is social 
desirability bias, meaning that a person’s beliefs and attitudes may influence them to 
over- or underestimate their willingness to pay (Gittelman et al., 2015).  As the sample of 
this study overwhelmingly supports Vermont’s renewable energy goals, the social 
desirability bias of concern is respondents overestimating their willingness to pay for 
Cow Power for one of two likely reasons.  First, they may feel that they should be willing 
to pay for Cow Power because their own values dictate support for renewable energy.  
Second, with hypothetical questions respondents may indicate that they would pay an 
additional premium for Cow Power because they know they should, but in reality they 
would turn down the offer. 
In order to account for this social desirability bias in this study, the regression 
analysis was split into two hurdles.  First, the willingness to pay value (a scale variable) 
was converted into a dummy variable indicating willingness or unwillingness to pay.  
This accounts for any potentially inflated numbers.  The second hurdle only contains 
respondents who are willing to pay more than $0 for Cow Power and the regression was 
performed on the scale willingness to pay variable.  It is slightly more difficult to avoid 
bias when analyzing the scale variable; therefore, analysis of stated willingness to pay 
values is limited to the regression analysis.  Additionally, interpretation of the 
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coefficients should be done carefully.  The linear regression analysis can likely indicate 
in what direction willingness to pay will change based on an individual’s attribute.  
However, the size of that change may be over- or understated if social desirability bias is 
severe. 
4.5.2. Implications 
 Vermont’s Universal Recycling Law is an interesting case study because it is an 
example of a state government enacting a law that would require residents dispose of 
their food waste in a more sustainable way.  In many cases, this means that consumers 
must pay for food waste collection services.  Essentially, the state is requiring residents to 
pay a fee in order to adhere to an environmental protection law.  This dynamic is an 
important one to note, as Borchers et al. (2007) argued that consumers may be less 
willing to pay for renewable energy if it is required by law, especially for less preferred 
sources such as biogas.  Germany has grappled with this issue in its own climate change 
legislation, as Andor et al. (2017) have highlighted complications with Germany’s 
renewable energy transition goals due to German consumers’ lack of WTP for renewable 
energy.  Essentially, while consumers may be willing to pay for renewable energy on 
their own accord, they may be resistant when their ability to choose is taken away. 
 It is also important to acknowledge the implications of the costs of AD 
technology, both on the consumer and producer side.  This study asked respondents to 
indicate a value they would be willing to pay in addition to their current electricity bill.  
Essentially, the services targeted in this study cost a premium to buy into.  For lower 
income people and communities, this may not be possible.  In this case, lower income 
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respondents may be generally supportive of renewable energy technology but unable to 
pay a premium for it.  This is especially significant in relation to the Universal Recycling 
Law, as the state is requiring residents to upgrade to food waste disposal or find another 
way to dispose of their food waste, which may cause a significant burden on some 
people. 
 On the producer side, as discussed in Chapter 2, biodigesters are not the most 
feasible of renewable energy technologies in the United States currently.  This is a 
significant problem in 2018, as Vermont dairy farms are closing at an alarming rate: in 
2010, there were over 1,000 dairy farms, and today there are just over 700 (Bendavid, 
2018).  Because of this, AD technology is generally unavailable to small-scale farmers 
and CADS are difficult for smaller communities to attain.  In fact, biomass has been 
historically underfunded, as studies as far back as 2001 have noted that wind and solar 
are much more commonly funded than biomass (Bolinger, Wiser, Milford, Stoddard, & 
Porter, 2001).  This is still the case today, as Murray, Galik, and Vegh (2017) argue that 
the lack of subsidies and policy drivers for biogas has led to a lack of widespread 
adoption. 
Despite the optimism of future projections, investment in biomass and waste as an 
energy source has been declining since 2011, making the future feasibility of ADS 
technology unclear (“Is investment”, 2018).  It is therefore more realistic to focus on 
various other types of renewable energy in order to pinpoint which renewable energy 
systems are most preferred and subsequently determine how to more efficiently utilize 
educational and outreach activities.  While biogas may be one option, it may be better to 
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focus on more popular forms of renewable energy such as wind and solar, as consumers 
are likely already more educated about the costs and benefits of such technology 
(Borchers et al., 2007; Ma et al., 2015; Vecchiato & Tempesta, 2015). 
 It is also important to note that the low response rate and small sample size serve 
as a serious limitation of this study.  While the models did yield significant results, the 
lack of a more robust sample limited the reach of this study and restricted the 
methodology.  Additionally, with a response rate at less than 8%, it is difficult to justify 
this study as a representative sample with conclusions that can be extended to the rest of 
the population of Randolph.  While this survey is important in the context of community 
energy, the results of this analysis cannot be extended to the rest of Vermont without a 
larger sample that spans across the state.  Therefore, in 2019, a follow-up survey was 
conducted in Vermont.  The survey as it was printed can be found in Appendix B.  The 
results of the 2017 survey were used to design the 2019 survey, especially considering 
the low response rate.  A more detailed discussion of the 2019 survey design process can 
be found in section 6.1. 
 
4.6. Conclusions 
This study largely confirms prior studies, with some notable exceptions.  In 
relation to Sanders et al. (2010), the only research on WTP for biogas that could be 
found, this study confirms that liberal political affiliation is a significant factor 
influencing WTP in a positive direction.  However, Sanders et al. (2010) also found that 
environmental stewardship had a positive relationship with WTP and older age and lower 
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education had a negative relationship with WTP.  This was not confirmed in this study, as 
none of these variables were found to be statistically significant.  Additionally, these 
results connect back to Zhang et al. (2016), Zarnikau (2003), Guo et al. (2014), and 
Zografakis et al. (2010), all of whom found knowledge of renewable energy to have a 
positive relationship with WTP.  With gender being a disputed factor, this study also 
confirms the majority of previous research that found no statistically significant 
relationship with WTP.  Finally, as proximity to the VTCAD was statistically significant, 
these results may be at odds with the findings of Kalkbrenner et al. (2017) which state 
that the preference for regional renewable energy sources does not relate to WTP. 
 There are many avenues for additional research not just into biodigesters, but 
community and renewable energy as well.  First, additional variables should be added to 
the survey to reflect the findings of prior research, such as rurality, cost of services, 
energy consumption, and food waste disposal method (e.g. composting at home).  In 
addition to demographic variables, other variables representing preferences and measures 
of environmental perceptions should be considered.  As for composting, since a number 
of people indicated that they already composted, a needs assessment should be done in 
order to understand how many people need food waste collection services at all.  When 
studying WTP for food waste collection services, the main focus should be comparing 
respondent willingness to participate in collection services for biodigester use compared 
to municipal collection services bundled with trash and recycling pickup.  Those who 
already compost do not have many costs associated with at-home food waste 
management and may be influencing results. 
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Due to the possibility of bias in hypothetical willingness to pay values and stated-
preference surveys, some similar studies have instead opted to use a dichotomous/discrete 
choice, ranking, or contingent valuation method.  Future studies should consider these 
methods when designing stated-preference surveys related to renewable energy and 
willingness to pay.  Studies such as Zarnikau (2003) and Zhang et al. (2016) are of 
special interest, as they observed the effects of renewable energy knowledge on WTP by 
surveying respondents before and after they were provided with the pros and cons of 
different renewable energy options. 
Unfortunately, due to the high startup costs that farmers face when seeking to 
adopt biodigester technology as well as the generally low WTP found in this study, 
biogas may not be the most feasible renewable energy option for consumers in Vermont.  
Because of this, future research should include other types of community and renewable 
energy technologies in order to fully represent the preferences of Vermont energy 
consumers.  There is not only the potential for more case studies involving other 
community energy programs in Vermont, but also for a more comprehensive survey of 
the state’s population in order to better understand how the state as a whole can better 
move towards its lofty energy goals.  Finally, outside the context of Vermont, researchers 
interested specifically in the feasibility of digesters can approach future studies from both 
the consumer and producer side. 
First, in order to inform policy options in Vermont, a more comprehensive survey 
on citizens’ preferences and WTP for biogas is necessary in order to understand the 
feasibility of the wide-spread consumer support necessary in order to offset the high 
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startup costs.  For example, a more targeted survey is needed to determine why exactly 
consumers have a low WTP for biogas and what strategies, such as education and 
outreach, would be most successful in increasing WTP.  From the producer perspective, 
researchers should focus on case studies in other countries such as Germany and Canada 
that have had successful biodigester programs and assess the applicability and feasibility 
of adopting such methods in the United States.  One potential research question is: how 
can dairy farms in the United States emulate the practices used in other countries to 
improve the viability of biodigesters on smaller farms? 
Regarding the generally low WTP found in this study, policy makers and utility 
companies should consider which types of renewable energy sources they wish to 
promote on the consumer market.  While information campaigns could be effective in 
educating the public and raising WTP, familiarity is not the strongest indicator of WTP 
and therefore increasing public knowledge may have a limited effect on raising WTP.  
This is especially important as Cow Power familiarity is already nearly 80% yet 
participation is drastically lower.  Additionally, with funding for ADS being a formidable 
challenge, the future of biogas in Vermont is far from certain.  Before expending 
resources on raising WTP for biogas, more research should be done into which renewable 
energy options are most viable for the consumer market in Vermont. 
Finally, due to the lack of statistically significant results regarding WTP for food 
waste collection services, few policy recommendations can be made.  However, as the 
ban on food waste in landfills by 2020 approaches, local municipalities must begin to 
plan to offer their residents new food waste removal services.  There is a potential for 
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public-private partnerships between municipal governments and farms with existing ADS 
technology on site, such as the case of Randolph.  Such partnerships could be beneficial 
for smaller communities that do not have the capacity to provide composting services to 
their residents.  However, as stated earlier, more research must be done on the feasibility 
of such partnerships.  With its progressive climate change policies, abundance of dairy 
farms, and engaged communities, Vermont is a great location for a case study on ADS 
technology.  However, as the future of biogas in the U.S. is uncertain, the long-term 
feasibility of such programs as the Cow Power program in the face of low public 
participation is questionable. 
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CHAPTER 5: CONSUMER ATTITUDES ABOUT RENEWABLE ENERGY 
SYSTEMS: AN EXPLORATION OF BIODIGESTERS IN VERMONT 
5.1. Abstract 
 Community biodigesters have the opportunity to expand their many non-market 
and market benefits to smaller dairies that would otherwise not be able to afford them.  
However, community acceptance of biodigesters and other renewable energy system 
developments in Vermont has become a formidable challenge.  This study analyzes 
results from a 2019 survey of Addison County residents to evaluate community support 
and acceptance of biodigesters.  998 responses were returned of the 3,300 distributed to 
households through their local paid newspaper, at a response rate of 30.2%. 
This study utilizes frequency and central tendency analysis, as well as two binary 
logistic regressions.  Although willingness to pay for products and services provided by 
community biodigesters was low, support for public funding of biodigesters was 
relatively high.  Regression analyses found that environmentalism and familiarity with 
Cow Power were positively associated with believing biodigesters have positive 
outcomes in a community.  Additionally, environmentalism, college education, and a 
higher percentage of life spent in Vermont were all associated with believing that 
biodigesters do not have negative outcomes.  These results suggest that biodigester 
funding should not rely on consumer financial support, but community acceptance is 
possible due to generally high levels of general support.  This study provides further 





 It’s hard to imagine Vermont without its picturesque landscapes, filled with 
rolling hills, snow-capped mountains, and endless dairy farm pastures.  The dairy 
industry is a staple of Vermont’s agricultural economy: it accounts for 70% of the state’s 
agricultural sales (Vermont Dairy Promotional Council, 2015).  Unfortunately, all is not 
well for dairy farmers in the state.  Due to a five-year crisis of dropping milk prices, 
Vermont dairy farms are facing a crisis of their own: smaller dairies continue to close at 
alarming rates as large dairy farms continue to grow.  According to Chelsea Edgar of 
Seven Days Vermont, “last year, there were 126,000 dairy cows in Vermont, 11,000 
fewer than in 2010.  Meanwhile, over the last decade, the average herd size has increased, 
from 133 to 179 . . .” (2019, n.p.).  The landscape of Vermont dairy farming is inevitably 
changing, and with this changing landscape comes yet more challenges for remaining 
farmers. 
 In 2016, the United States Environmental Protection Agency (US EPA) released a 
report indicating, in part, “that the amount of phosphorous entering [Lake Champlain] 
must be reduced by 34% overall to restore water quality,” just in Vermont (US EPA, 
2017).  The EPA expands on this requirement, noting that the largest reduction would 
have to come from farms within the watershed (US EPA, 2017).  Although there are a 
number of causes for the phosphorous runoff entering the lake, manure from dairy farms 
in the region are a significant contributor.  A number of stakeholders across the state have 
suggested potential solutions to help reduce phosphorous loads in the lake, but no one 
solution has been successfully adopted by dairy farmers.  This study proposes the use of 
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biodigesters, and community biodigesters in particular, as a potential solution the 
complex challenges facing dairy farmers today. 
 Community anaerobic digester systems, or simply CADS, have the potential to 
both reduce the amount of manure in fields and manure pits contributing to phosphorous 
runoff into Lake Champlain as well as provide another source of both monetary and non-
monetary benefits to farmers (US EPA, 2018; Wang, Thompson, Parsons, Rogers, & 
Dunn, 2011).  CADS in areas with a high concentration of dairy farms would be able to 
accept manure from a number of farms in the area as well as food scraps from the 
surrounding community.  However, it is important to first determine how such a 
community would react to this type of infrastructure.  Therefore, this study explores 
Addison County, Vermont resident acceptance of biodigester technology based on their 
perceptions of the positive and negative outcomes that biodigesters may have on their 
community.  Further, this study also analyzes responses from a survey conducted in 2019 
to understand how much or how little these residents would be willing to participate in 
any products or services provided by biodigesters to their community. 
 Addison County, a small county of 36,973 people, was selected for this study 
because it is one of three counties in Vermont that have a high concentration of dairy 
farms; in fact, Addison County is home to 24.2% of the cows in the state (United States 
Census Bureau, 2018; Vermont Dairy Promotional Council, 2015).  In fact, it is one of 
the two high concentration dairy farms in Vermont which border Lake Champlain, the 
other being Franklin County.  This study therefore has broader-reaching implications: by 
understanding how residents in a high concentration dairy countylike Addison County are 
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(or are not) willing to accept biodigester technology, policy makers and stakeholders can 
begin to understand how successful the technology would be in places like Franklin 
County that have a large impact on the water quality of Lake Champlain. 
 
5.3. Methodology 
 This study is a follow up on a 2017 survey conducted in Randolph, which sought 
to analyze local support for the Vermont Technical College community biodigester in 
Randolph in order to assess the viability of community biodigesters preliminarily.  The 
main objectives of this study are as follows: 
1. To place ADS in the larger discussion of renewable energy technology investment 
in Vermont through analysis of consumer preferences for wind, solar, and 
biodigester technology public funding 
2. To investigate future successes or challenges for biodigester products on the 
consumer market by exploring consumer willingness to participate in and pay for 
services provided by biodigesters  
3. To inform targeted educational outreach efforts by identifying specific 
perceptions of biodigester outcomes and the demographic characteristics that 
influence them 
Combined, the main objective of this article is to provide a better understanding of 
consumer perceptions to policy makers, investors, and others interested in ADS, and 
further provide educational outreach recommendations for improving the performance of 
biodigester products and services on the consumer market.  Although these survey results 
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do not reflect the general opinion of all Vermonters, Addison County was chosen as a 
case study of a county suitable for biodigester investment due to its high number of dairy 
farms and ADS. 
5.3.1. Survey 
 In 2019, a 37-question survey targeting residents aged 18 and over were delivered 
to 3,300 Addison County households through the local newspaper and an optional online 
survey link.  998 surveys were returned, at a response rate of 30.2%.  To see the complete 
survey as it was printed, see Appendix C.  Topics included in the survey were general 
renewable energy preferences, perceptions of biodigesters and willingness to pay for Cow 
Power, composting and recycling, and basic demographic questions.  For a complete list 
of the questions utilized in this analysis, see Tables 9-11 below.  Some item nonresponse 
was present, as 998 responses were collected but only 712 contained answers to every 
variable included in the binary logistic regression.  Reliability was a significant issue in 
the previous survey conducted in 2017, as that survey only had a 7% response rate with a 
high amount of item nonresponse as well.  Because of this, a number of measures were 
adopted to encourage higher unit and item response rates in this follow-up survey. 
First, as was done for the 2017 survey, the 2019 survey was contained to two 
pages front and back and reminders were published twice in the newspaper, once to 
announce the upcoming survey and once to remind respondents to send in any unfinished 
surveys.  Additionally, an online survey link was provided to all respondents, and the link 
was published in the newspaper reminder for those who lost or did not receive their 
survey.  This online survey additionally required respondents to answer all questions to 
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progress, although a “not sure” option was still available and demographic responses 
were not required.  The beginning of the survey included the approximate time the survey 
would take (15 minutes) and a bolded description of the incentive to complete the survey 
(win one of four $50 Amazon gift cards). 
Finally, significant effort was put into the wording of every question in the 
survey, especially questions pertaining to sensitive topics such as personal political 
views.  For example, one question asked, “do you identify as an environmentalist?”  This 
is a neutrally worded question although it does still have political connotations, making it 
less likely to elicit an emotional response than, “do you care about the environment?”  
This question gives a negative connotation to those who may not identify as an 
environmentalist.  The survey was additionally postured as an effort to understand 
resident perceptions rather than to support or oppose specific renewable energy sources 
so as to not discourage responses from those who may disagree. 
5.3.2. Analysis 
 Analysis of these results is two-fold: first, selected variables were analyzed 
through frequency and central tendency analyses, and second, two binary logistic 
regressions were performed.  The first set of analyses, described in section 5.4.2, include 
responses from all 998 respondents.  As item nonresponse was present for each question, 
nonresponse rates can be calculated from the frequency percentages reported.  For the 
second set of analyses including the binary logistic regressions, described in section 
5.4.3, the analytical sample did not include any respondents with item nonresponse for 
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the selected variables.  This is because regression analyses cannot run with null 
responses.  Because of this, the sample includes 712 full responses. 
 The selected statistics, mainly focused on community attitudes of and willingness 
to participate in products and services related to biodigesters, were analyzed through both 
frequency analysis and measures of central tendency.  A detailed list of all variables 
analyzed can be found in Tables 8-11.  This method is useful in understanding general 
attitudes and perceptions of biodigesters to inform future policies and planning.  Analysis 
of perceptions of biodigester outcomes is especially important for developing targeted 
educational materials.  It is important to note that the mean was calculated for several 
ordinal variables although mean is generally only performed on continuous variables, 
thus the mean values represent arbitrary values that cannot be analyzed individually.  
However, this measure is highly useful in comparing questions on the same scale to each 
other.  This method was selected for both public funding support and perceptions of 
biodigester outcomes in order to compare individual questions in the same groups. 
 Finally, two binary logistic regressions were performed on two separate dummy 
variables.  A full list of included independent variables and their labels can be found in 
Table 12.  The first indicated whether or not a person believed biodigesters in Addison 
County have had a positive outcome for the community.  The second indicated whether 
or not a person believed biodigesters in Addison County have had a negative outcome for 
the community.   This is an important distinction: a person can believe that biodigesters 
do not have a positive outcome without thinking that they have a negative one.  
Therefore, two separate analyses were performed.  This method was selected due to 
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empirical evidence that renewable energy attitudes influence community acceptance of 
renewable energy systems (Spiess, Lobsiger-Kägi, Carabias-Hüter, & Marcolla, 2015; 
Walter, 2014). 
5.3.3. Model 
 The following equation represents the OLS regression model predicting the 
factors that influence a person’s biodigester approval index: 
 
𝑌 = 𝛽0 + 𝛽1𝐴𝑔𝑒 + 𝛽2𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝐿𝑖𝑓𝑒𝑉𝑒𝑟𝑚𝑜𝑛𝑡 + 𝛽3𝐺𝑒𝑛𝑑𝑒𝑟 + 𝛽4𝐼𝑛𝑐𝑜𝑚𝑒𝑃𝑒𝑟𝐶𝑎𝑝𝑖𝑡𝑎 +
𝛽5𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛 + 𝛽6𝐸𝑛𝑣𝑖𝑟𝑜𝑛𝑚𝑒𝑛𝑡𝑎𝑙𝑖𝑠𝑚 + 𝛽7𝐹𝑎𝑟𝑚𝑖𝑛𝑔𝐷𝑖𝑟𝑒𝑐𝑡 +
𝛽8𝐶𝑜𝑤𝑃𝑜𝑤𝑒𝑟𝐹𝑎𝑚𝑖𝑙𝑖𝑎𝑟𝑖𝑡𝑦 +  𝜇   
 
where the dependent variable is a scale of biodigester acceptability calculated from a 
range of perceived benefits and risks of community biodigesters in Addison County.  
This model was built from previous research findings, as outlined in section 5.3.4 and 
5.3.5, and applies the concept of social acceptance as described by Wüstenhagen, 
Wolsink, and Bürer (2007). 
 Specifically, the focus of this model is on community acceptance, which is a type 
of social acceptance that pertains to community-level circumstances such as specific 
biodigesters, their siting, and their outcomes for the community (Wüstenhagen et al., 
2007).  It is important to note that community acceptance also includes a temporal 
dimension, from planning to building and completion of the biodigester.  However, this 
survey focuses on Addison County biodigesters in general, most of which are already in 
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production.  Therefore, the model focuses primarily on community acceptance of 
biodigesters already producing biogas through an exploration of perceived positive and 
negative outcomes on the community. 
  This is an important avenue of community acceptance, as there is one biodigester 
in Addison County being planned and another outside of the county that was canceled 
due to community member concerns over its perceived negative and lack of positive 
outcomes.  Due to these concerns, this model follows the community fairness framework 
developed by Gross (2007).  This framework was developed to inform community 
decision making surrounding renewable energy based on perceived fairness by affected 
groups, as influenced by outcome favorability, outcome fairness, and process fairness.  
The table below, developed by Gross (2007, p. 2735), outlines the framework: 
Table 5. Community Fairness Framework, Gross (2007) 
 
 As this study is focused on individual perceptions, the groups considered affected 
are moral proponents, objectors, and neutrals.  Therefore, outcome favorability and 
outcome fairness are the overarching concepts this model is built off of.  According to 
Gross (2007), “decisions concerning the siting of infrastructure developments . . . have 
the potential to damage a community’s social well-being if the outcomes are perceived to 
be unfair” (p. 2727).  Therefore, not only is community acceptance necessary for the 
success of community renewable energy technology, but that community acceptance is 
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dependent on outcome favorability as perceived by those who either support or oppose 
the renewable energy technology.  This model is built from this framework and seeks to 
explore the factors that influence perceived outcomes in order to better understand how 
outcome favorability can be improved in certain groups. 
5.3.4. Dependent Variables 
 Two dependent variables were created for this analysis: a dummy variable 
indicating whose who believe biodigesters have a positive outcome in Addison County, 
and those who believe biodigesters have a negative outcome.  These dummy variables 
were created by the calculation of an index based on the positive and negative biodigester 
outcomes as described in Tables 10 and 11.  However, the negative biodigester outcome 
responses were reversed so that the two categories were on the same scale.  An 
independent samples t-test was then performed between the index and a binary variable 
indicating biodigester support to ensure that the index accurately identified biodigester 
support. 
A person’s responses for each question in the two categories were added together 
to create two indices: positive outcome perception and negative outcome perception.  A 
baseline score was then calculated for each index to identify a cut-off point.  This 
baseline score was calculated by adding together responses of “3” for each outcome in 
the two categories.  A person with a score above 21 for positive outcomes were identified 
as those who generally agreed that biodigesters have positive outcomes.  Those who had 
a score below 18 for negative outcomes were identified as those who generally agreed 
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that biodigesters have negative outcomes.  Dummy variables were created through these 
criteria. 
 Biodigester outcome attitudes were chosen as the dependent variables in this 
analysis because Spiess et al. (2015) indicated that community acceptance of renewable 
energy was dependent on perceptions of aesthetics, technical performance, and economic 
feasibility.  These characteristics are encompassed by the biodigester outcomes.  Further, 
Bronfman, Jiménez, Arévalo, and Cifuentes (2012), Walker, Wiersma, & Bailey (2014), 
and Walter (2014) all found that in order for community members to accept a renewable 
energy technology, they had to believe there was a perceived benefit to the community 
rather than just the individual.  As explained by Walker et al. (2014): 
“Ensuring and communicating that community benefits offer a ‘good deal’ 
to communities, rather than focusing on individual benefits, may be the 
most viable avenue to increase support for renewable energy 
developments through community benefits” (p. 46). 
Therefore, perceived benefits and detriments to the community, as quantified by positive 
and negative outcomes, were chosen as a predictor of community acceptance of 
biodigesters. 
5.3.5. Independent Variables 
 A full list of independent variables included in the binary logistic regressions, 
along with their labels, can be found in Table 12.  Selection of independent variables was 
largely based on results from previous research on consumer attitudes of renewable 
energy.  Knowledge of renewable energy systems, income, and age were selected due to 
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the findings of Liu, Wang, and Mol (2013).  In this case, familiarity with Cow Power was 
used to measure self-reported knowledge of biodigesters.  Income per capita, gender, and 
education were included as important control variables.  Income per capita was calculated 
by income by household size.  Income was originally an ordinal variable, so the 
midpoints of each category were calculated in order to create a scale variable that can be 
used in a regression model. 
Rurality was also a measure related to attitudes on renewable energy, although 
Addison County is a largely rural county (Kalkbrenner & Roosen, 2016; Liu et al., 2013).  
Instead, as this study focuses primarily on a renewable energy that is centered around 
farming, relationship to farming activities was used.  This variable includes direct 
farming relationships, e.g. those who own, live, or work on a farm, including those who 
work closely with farmers.  Self-reported environmentalism was included although it was 
not related to renewable energy attitudes because research links environmental attitudes 
to renewable energy willingness to pay (Clark, Kotchen, & Moore, 2003; Guo et al., 
2014; Hansla, Gamble, Juliusson, & Gärling, 2007; Kalkbrenner & Roosen, 2016; 
Kosenius & Ollikainen, 2013; Liu et al., 2013; Rowlands, Scott, & Parker, 2003; Sanders, 
Roberts, Ernst, & Thraen, 2010; Stigka, Paravantis, & Mihalakakou, 2014; Zografakis et 
al., 2010; Zorić & Hrovatin, 2012).  Political affiliation was not included in this analysis 
as it was strongly correlated with environmentalism in this sample. 
Finally, respondents were asked to indicate how long they had lived in Vermont at 
the time of the survey.  This value was divided by the respondent’s age in order to create 
a value indicating the percentage of a person’s life was spent living in Vermont.  
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Although again there is no research as of yet to indicate a relationship between renewable 
energy attitudes and “outsider” status, there is a long-standing and lively debate in 
Vermont over what it means to be a Vermonter (see Colbeck, 2019; Freese, 2018; 
Sauchelli, 2019).  This is important because those who live in Vermont ascribe a certain 
identity to being a “Vermonter,” and they differentiate themselves from “flatlanders” 
both geographically and ideologically.  Take, for example, this quote by Vermont senator 
John Rodgers: 
"When I was young, it seemed like the people who moved here moved 
here because they loved it here, and they embraced our values and our 
heritage and our traditions ... but it seems now that we've been 
overpopulated with folks who came here for different reasons and aim to 
take much of that away" (Freese, 2018, n.p.). 
Although Senator Rodgers was speaking on recent legislation regarding gun control, the 
overall meaning is clear: there exists in some portions of the population a distrust of 
outsiders and certain ideologies.  Although this study does not attempt to define who a 
Vermonter is, it does seek to see if duration of living in Vermont has any relationship to 
renewable energy attitudes. 
 
5.4. Results 
 A full listing of independent and dependent variable summary statistics for the 
regression sample can be found in Table 6.  As stated earlier, although the selected 
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statistics analyze the complete survey sample of 998 responses, the binary logistic 
regression only includes the 712 full responses. 
5.4.1. Profile of Respondents 
 Table 6 includes summary statistics for all independent and dependent variables 
included in the analytical sample, along with selected demographic characteristics.  As 
indicated below, 78.5% of respondents indicated that they identified as an 
environmentalist, and only 8.6% indicated that they were not.  62.9% of respondents 
indicated that they did not have a relationship to farming activities, which is high for a 
county known for its agricultural activities.  Additionally, only 7.0% of respondents 
participate in Cow Power currently and only 8.0% have participated in the past, and only 
18.4% of people had never heard of it. 
Table 6. Descriptive statistics for independent and dependent variables 
 
  
Variables % Variables % Mean Std Dev Min Max
Gender Age 65.8 12.4 17 97
Male 48.0% Household Size 2.2 1.1 1 7
Female 51.5% % of life lived in Vermont 58.8 30.0 0.0 100.0
Other 0.4% Income Per Capita (1,000) 37.952 20.758 3.125 112.500
Income Environmentalism
less than $25,000 6.9% Yes 78.5%
$25,000 - $49,999 18.5% No 8.6%
$50,000 - $74,999 23.5% Not sure 12.9%
$75,000 - $99,999 20.1% Cow Power Familiarity
$100,000 or more 31.0% Currently Participate 7.0%
Education Participated in past 8.0%
Less than high school 0.7% Heard of but not participated 66.6%
High School graduate (incl. GED) 10.3% Have not heard of 18.4%
Associate/technical 5.8% Relationship to Agriculture
Some college (no degree) 9.4% Direct 20.8%
Bachelor 27.7% Indirect 16.3%
Post graduate/Professional 46.2% No relationship 62.9%
Political Affiliation* Perceived Positive Biodigester Outcome
Democrat 35.7% Positive outcome 82.7%
Progressive 10.0% Not a positive outcome 17.3%
Liberal - Other 15.0% Perceived Negative Biodigester Outcome
Republican 10.4% Negative Outcome 11.7%
Conservative - Other 3.0% Not a negative outcome 88.3%
Independent 30.1%
No affiliation 8.8%
Note. n = 712. * denotes variables with item nonresponse; nonresponse rates can be derived from percentages
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In comparing this sample to the general population of Addison County, there are a 
few indicators of discrepancies between the two.  The median age, median household 
income, home ownership, and college educational attainment were much higher than the 
sample population.  Gender and high school graduation are the only two indicators that 
are close to each other, and high school graduation rate is slightly higher.  This is 
generally in line with the demographic makeup of print newspaper readership in the 
United States: according to a study by Nielson Scarborough, newspaper readers generally 
have higher educational attainment, higher incomes, and are older than the general 
population (Nielson Scarborough, 2016). 
Table 7. A comparison of the sample profile to the general population of Addison County 
 
 Considering these demographic differences, it is important to compare certain 
attitudes and psychographic characteristics to the general population to get a better idea 
of how different these two samples are.  A 2013 poll by the Castleton Polling Institute 
found that 66% of Vermonters supported state government subsidization of alternative 
energy generation (Castleton Polling Institute, 2013).  This is compared to the survey 
population, 72.0% of which supported state funding of biodigesters, 75.4% of which 
supported state funding of solar power, and 59.9% of which supported funding of wind 
Variables Sample General Population
Median age 65.8 43.4
Female 51.5% 50.5%
Median household income $74,965 $61,875 
Household size 2.22 2.50
Home Ownership 93.4% 72.4%
High school graduate 99.3% 92.8%
Bachelor's degree or higher 73.9% 36.7%
Note.  US Census data derived from 2017 American Community Survey 5-Year Estimates
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power.  This is a relatively large difference, although when accounting for the lower 
support of wind power funding, the difference is smaller. 
 This issue is clarified when looking at a 2011 study of Northeasterners by the 
Natural Marketing Institute.  The study found that 82% of Northeastern respondents 
agreed that they care about using renewable energy (Natural Marketing Institute, 2011).  
However, only 76.2% of respondents to this survey supported Vermont’s renewable 
energy goals.  Although these are two slightly different questions, both seek to quantify 
preferences for renewable energy use.  The explanation for these differences could be 
geographical or could be due to a difference in survey methods, but it is again not a large 
discrepancy.  Another point of comparison is the rate at which respondents compost their 
food waste at home.  75.3% of respondents of this survey indicated that they either 
compost at home or feed their food scraps to livestock or wildlife.  Similarly, a study of 
Vermont residents through the Vermonter Poll found that 72% of respondents either 
composted at home or feed their food scraps to pets or livestock (Niles, 2018). 
Therefore, it seems that the demographic differences between Addison County 
residents and the sample respondents are more pronounced, although more targeted 
research into psychographic characteristics in Vermont would be useful.  The larger 
concern is that younger respondents, those without a college degree, and those with lower 
incomes are not included in this analysis.  Age and education are two very important 
characteristics predictive of renewable energy attitudes, so the fact that a large portion of 
this population is missing should be considered.  Additionally, lower income people have 
different energy concerns than those with higher incomes, and they are also the people 
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who are impacted the most by the higher costs of renewable energy.  In any discussion of 
services and products that cost a premium, it is vital to consider the needs of those who 
fall into lower income brackets. 
5.4.2. Selected Statistics 
 Table 8 displays selected variables to provide a better understanding of the 
viability of different products and services offered by CADS.  As one can see, only 
41.9% of survey respondents indicated that they would be willing to pay for Cow Power.  
Additionally, 40.6% of respondents indicated that they would use a dropoff box at a 
nearby biodigester and 35.7% indicated that they would be willing to pay for food waste 
collection services for the biodigester.  These are all very low values that may be 
explained by the fact that nearly one third of respondents already invested in solar panels 
and over three quarters of respondents utilized at-home food waste management methods. 




Table 9 compares support for public funding of biodigesters, solar power, and 
wind power.  As indicated below, wind power is clearly the least preferred renewable 
Variables % Mean Std Dev Min Max Variables %
Cow Power WTP Invests in or owns solar panels
Not willing to pay 29.4% Yes 31.4%
Willing to pay 41.9% No 33.1%
WTP Value (n=626) 7.82 16.66 0.00 200.00 Compost management method
WTP Value, excluding $0 (n=377) 12.98 19.85 0.50 200.00 Compost pile/bin at home 70.6%
Food waste dropoff frequency Feed to livestock/wildlife 4.7%
Not at all 40.8% Spread in garden/woods 1.5%
1-2 times per month 18.7% Garbage disposal 2.8%
3-4 times per month 14.0% Pay for food waste pick-up 1.3%
5 or more times per month 7.9% Drop off at local drop-off center 6.4%
Not sure 15.8% Does not compost 5.8%
Food Waste Collection WTP
Not willing to pay 47.0%
Willing to pay 35.7%
Not sure 2.8%
WTP Value (n=758) 4.36 6.46 0.00 40.00
WTP Value, excluding $0 (n=356) 9.28 6.57 0.50 40.00
Note.  n = 998 unless otherwise noted; item nonresponse rates can be derived from percentages
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energy source.  This is a highly divisive topic in current discourse across the state, and 
this can be seen in the high standard deviation compared to the other two sources.  
Biodigesters, on the other hand, are only slightly less preferred over solar energy and 
have the lowest level of opposition across the three energy sources. 
Table 9. Support for public funding of selected renewable energy systems (RES) 
 
 Seeing that biodigesters do not have low levels of support compared to other 
renewable energy systems, it is important to understand perceptions of their positive and 
negative outcomes as well.  Table 10 displays respondent perceptions of each potential 
positive outcome that biodigesters in Addison County may have on the community.  By 
far the most agreed with outcome is that biodigesters help with manure management, and 
the most opposed outcome is that they decrease dependence on fossil fuels.  Additionally, 
40.0% of respondents were not sure if biodigesters reduced manure odors, which is a 
much higher number than any other. 
Table 10. Comparison of Addison County resident perceptions of positive biodigester 
outcomes 
 
RES Oppose Neutral Support Not sure Mean Std. Dev.
Biodigesters 6.6% 12.1% 72.0% 6.3% 4.27 0.98
Solar 11.3% 7.7% 75.4% 2.2% 4.30 1.08
Wind 18.0% 14.0% 59.9% 4.3% 3.28 1.28
Note. n = 998; item nonresponse can be derived from percentages above.
Biodigesters in Addison County . . . Disagree Not sure Agree Mean Std. Dev.
decrease dependence on fossil fuels 9.1% 21.7% 63.9% 3.76 0.96
reduce methane emissions from agriculture 6.3% 28.0% 61.1% 3.76 0.91
reduce odors produced by manure 7.4% 40.0% 47.8% 3.55 0.89
help with manure management 3.0% 18.4% 74.6% 3.98 0.79
reduce nutrient runoff into waterways 5.0% 22.9% 67.2% 3.90 0.89
reduce food wastes going into landfills 4.9% 27.8% 62.6% 3.83 0.90
serve as a teaching tool on sustainable agriculture 3.7% 27.7% 62.8% 3.82 0.85
note.  n = 998. Some item nonresponse is present; nonresponse rates can be derived from above percentages.
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 Concurrently, Table 11 displays respondent perceptions of the potential negative 
outcomes that biodigesters have in Addison County.  As would be expected, whether or 
not they waste tax payer money is the most divisive question by far.  Although only 10% 
of respondents agreed that they waste tax payer money, it still had a relatively high 
frequency compared to others; comparatively, though, more respondents disagreed with 
this outcome compared to all others.  The highest amount of agreement in terms of 
negative outcomes was that biodigesters reduce community aesthetics and that they lower 
property values near them.  Aside from wasting tax payer money, respondents disagreed 
the most that biodigesters lower air quality.  Respondents were most unsure about 
lowering property values and raising noise levels. 
Table 11. Comparison of Addison County resident perceptions of negative biodigester 
outcomes 
 
5.4.3. Binary Logistic Regression 
 The predictive value of both binary logistic regressions is complicated.  For the 
regression predicting perceptions of positive outcomes (i.e. a respondent believes that 
biodigesters have positive outcomes), the overall percentage of correct predictions by the 
model was 83.3%.  While this is a high amount, there is a discrepancy between its 
predictive ability between groups.  It predicted those who believe biodigesters have 
positive outcomes with 99.2% accuracy, but predicted those who do not believe this at 
Biodigesters in Addison County . . . Disagree Not sure Agree Mean Std. Dev.
reduce community aesthetics 37.7% 45.0% 11.6% 2.60 0.94
lower water quality 42.4% 37.9% 4.8% 2.31 0.89
lower air quality 50.7% 39.0% 5.2% 2.35 0.88
raise noise levels 39.9% 50.6% 4.6% 2.49 0.83
lower property values near a biodigester 32.0% 52.3% 11.1% 2.69 0.90
waste tax payer money 54.5% 31.1% 10.0% 2.29 1.07
note.  n = 998. Some item nonresponse is present; nonresponse rates can be derived from above percentages.
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4.2% accuracy.  This indicated that this is a very good model of those who perceive 
positive outcomes, but that there is a lot missing in the model that would explain why a 
respondent does not perceive a positive outcome. 
 For the second regression model, there are similar results.  The overall predictive 
value of the model is 89.5%.  However, although it predicted those who did not perceive 
a negative outcome at 100.0% accuracy, it predicted those who perceive a negative 
outcome at 0.0% accuracy.  Therefore, although this model is exceptional at predicting 
those who do not perceive negative outcomes, it does not have enough information to 
predict those who do.  This suggests that there are generally fewer predictors of those 
who have positive attitudes towards biodigesters, but there is likely a diverse set of 
reasons that people have negative attitudes before them.  This diversity makes it much 
harder to predict negative attitudes than positive ones. 
 Environmentalism and familiarity with Cow Power are strong positive predictors 
of perceiving positive outcomes of biodigesters.  In other words, environmentalists and 
those who are familiar with Cow Power are more likely to perceive positive biodigester 
outcomes than those who are not.  Similarly, percentage of life lived in Vermont, college 
education, and environmentalism were negative predictors of perceiving negative 
biodigester outcomes.  This means that those with a college education and those who 
identify as environmentalists were less likely to perceive negative biodigester outcomes 
than those without a college education or those who are not environmentalists.  
Additionally, as the percent of a person’s life that was spent in Vermont decreases, their 
likelihood of perceiving a negative biodigester outcome increases.  In other words, the 
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less time a person lives in Vermont the more negative their attitudes towards biodigesters 
are.  However, this is a very small coefficient so the difference is negligible. 
Table 12. Binary Logistic Regression models of Addison County resident perceptions of 
positive and negative biodigester outcomes 
 
5.5. Discussion 
 The following discussion is separated into two discussion points: the viability of 
consumer funding sources for biodigesters, and the future of biodigester public support in 
Vermont.  Unfortunately, the results of this study confirm the results of the 2017 
biodigester survey in Randolph: there are generally low rates of willingness to pay for 
products and services provided by biodigesters.  Additionally, the presence of social 
desirability bias is clear: although around 40% of respondents indicated willingness to 
pay for Cow Power, only 15% had at some point participated in the program.  This is not 
due to lack of familiarity: only 18.4% of respondents had never heard of the program.  It 
is therefore likely that respondents listed hypothetical values of WTP due to their 
Predicting Variable Variable Label
% / Mean
(Std Dev) B Std.E. B Std.E.
1 = Female
0 = Not female
scale = $1,000
1 = Bachelor degree or higher
0 = Less than bachelor degree
1 = Environmentalist
0 = Not an environmentalist
1 = Has a direct relationship to agriculture
0 = Does not have a direct relationship to agriculture
1 = Familiar with Cow Power




0.002 0.008 0.016 0.010
0.005



















Note . * p < .10; ** p < .05, *** p < .01; n = 712
a. Chi-square = 45.385***
b. Chi-square = 23.847***
-0.008*
0.351
Constant - -0.203 0.691 -1.598* 0.878
0.265Cow Power familiarity 81.6% 1.110*** 0.242
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favorability of renewable energy because they’d like to support it in theory, but have little 
to no intention to act. 
 Potential food waste dropoff and collection services face similar challenges.  
Considering that less than half of respondents were willing to use a food waste dropoff 
box and only one third of respondents were willing to pay for collection services, actual 
willingness to pay and participate values are likely even lower.  The rates on their own 
are concerning, and the fact that three quarters of respondents already utilize at-home 
compost management methods suggests that there is not a significant need for such 
services.  Therefore, it is difficult to recommend the adoption of ADS technology on the 
assumption that community participation will help finance it.  Although tipping fees and 
feed-in tariffs are beneficial sources of additional funding, they should not be relied on 
for funding. 
 Instead, other funding sources should be considered by those interested in 
investing in ADS technology.  It is clear that respondents did not have an inherent 
disapproval for biodigesters.  In fact, considering that support for public biodigester 
funding was almost as high as support for public solar funding, there is much potential 
for future public funding of biodigesters to be favorable.  Community acceptance of a 
renewable energy source is vital to the success of that source, regardless of whether or 
not community members are willing to pay for it (Spiess et al., 2015).  After the 
biodigester project in St. Albans was cancelled, it is clear that community members must 
approve of the technology for any project to move forward.  As knowledge of Cow 
Power was significant in influencing positive attitudes towards biodigesters, educational 
 78 
 
initiatives would be an important factor in improving support for biodigesters in each 
community. 
  The first step in developing targeted educational materials is to understand 
respondent perceptions of positive and negative biodigester outcomes.  This helps to 
identify which positive outcomes people are most unsure about, and which negative 
outcomes people are most concerned about.  As for positive biodigester outcomes, the 
best approach to education is to highlight the benefits that biodigesters have for both 
communities and individuals.  The least agreed with positive outcomes were odor control 
reduction and dependence on fossil fuels.  It is clear that although respondents understood 
the manure management benefits of biodigesters, they did not immediately identify the 
less intuitive ones. 
 It is also important that any educational materials on biodigesters should address 
concerns of the negative impacts biodigesters could have on the community.  The 
common thread throughout the perceptions analysis of negative outcomes was that 
respondents were unsure of the impact on community aesthetics.  This includes lowering 
property values and increasing noise.  Combining this with the fact that respondents were 
unaware of the odor reduction benefits of biodigesters suggests that biodigester 
stakeholders should be sure to address concerns and show that biodigesters actually 
improve many of these aesthetic issues.  Aesthetics are a clear issue in debates over wind 
power and solar panels in Vermont, so it is highly important that community members 
understand that their communities will not be made “uglier” by biodigesters.  Without 
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addressing community concerns, biodigester projects in Vermont risk being stalled or 
even cancelled as was the St. Albans project. 
 
5.6. Conclusions 
Interestingly, the binary logistic regressions generally did not support prior 
research on renewable energy attitudes.  While it did confirm that knowledge of 
renewable energy systems influences attitudes, as found by Liu et al. (2013), it did not 
confirm other findings from that study.  Specifically, income and age were not 
significant.  That said, the significance of environmentalism to attitudes is supported by 
the literature surrounding renewable energy willingness to pay Clark et al., 2003; Guo et 
al., 2014; Hansla et al., 2007; Kalkbrenner & Roosen, 2016; Kosenius & Ollikainen, 
2013; Liu et al., 2013; Rowlands et al., 2003; Sanders et al., 2010; Stigka et al., 2014; 
Zografakis et al., 2010; Zorić & Hrovatin, 2012).  Although there are some differences 
between this study and those outlined in the literature review, this can be explained by the 
unique dependent variable and geographical differences between the study areas. 
Another consideration is that the survey sample may not be representative of 
Addison County residents; rather, it is more representative of newspaper readership in the 
County.  However, considering this sample is generally more educated and wealthier than 
the general population, and these two demographic characteristics are related to more 
positive attitudes of biodigesters, it is unlikely that support or willingness to pay for 
biodigesters would be any higher in the general population (Liu et al., 2013).  In fact, 
attitudes would likely be less positive.  In order to confirm this, a follow-up study with a 
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more robust sampling method is necessary.  Future research should consider the 
limitations of newspaper surveys and work to reach unrepresented portions of the 
population.  The Vermonter Poll would be a great avenue to assess general perceptions of 
biodigesters, as it is a state-wide survey that is not limited to a paid subscriber pool. 
 Although willingness to participate and pay figures in this study are concerning, 
this does not condemn biodigesters to failure.  In fact, it is quite promising that a lesser-
known renewable energy source has nearly the same approval numbers as solar power, 
arguably the most well-known source in the state.  It is well known that biodigesters are 
not feasible for most Vermont towns at their current cost, but with better public and 
private funding support, biodigesters can still have a future in this state.  State utilities 
such as Green Mountain Power exemplify the opportunity for various stakeholders to 
invest in and support renewable energy technology.  The phosphorous load in Lake 
Champlain has become a hot talking point and agricultural pollution will continue to be a 
challenge.  Biodigesters have the opportunity to reduce this pollution and provide a better 
manure management method to farmers while providing both producer and community 
benefits.  Whether or not the state decides these benefits are worth investing for will 
likely determine the fate of ADS technology in Vermont. 
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CHAPTER 6: DISCUSSION AND CONCLUSIONS 
Although the original 2017 survey in Randolph had a very low response rate, the 
results of that survey helped to better develop the 2019 survey in Addison County and a 
follow-up survey in Randolph.  Additionally, though these are two distinct geographic 
areas with different demographics and considerations, there are a number of parallel 
conclusions that can be drawn.  This chapter considers the influence of the 2017 survey 
on the methodology for the follow-up study, as well as provides conclusions and policy 
recommendations for those seeking to improve biodigester viability in Vermont. 
 
6.1. Project Design Considerations 
In order for community energy to succeed, policy makers must understand both 
the individual- and the community-level factors that drive support for alternative energy 
sources.  Analyses of individual-level factors related to support for renewable energy 
generally involve rational choice models, utility, and theories of individual preferences 
(Klein & Coffey, 2016).  There is a wealth of literature that exemplifies such an 
approach, as many studies have sought to identify individual attributes related to 
perceptions, acceptance, and willingness to pay for renewable energy.  An in-depth 
analysis of such studies can be found in Chapter 2 of this thesis.  One specifically 
important attribute is environmentalism; studies like that by Wu and Yang (2018) 
indicate that the individual attribute of moral identity (i.e. a feeling of responsibility to 




This specific information has informed both the original data analysis and the 
survey design for the 2019 follow-up survey.  Although the original 2017 survey did not 
have an attribute specifically related to environmentalism, approval of Vermont’s 
renewable energy goals was used as a proxy.  When developing the 2019 survey, a 
question was specifically included asking if the individual identified as an 
environmentalist.  There were a multitude of methods as discovered in the literature 
review, and one option that was considered was the New Ecological Paradigm (NEP).  
However, the NEP contains a number of questions used to evaluate a person’s 
environmental attitudes, and this survey had limited space.  It was therefore decided to 
simply ask respondents to self-identify their environmental attitudes. 
Similar justifications are used for other individual attributes used in the first 
analysis with a more in-depth description of the reasoning in each methods section.  
Individual-level factors were in fact a large focus of the first study because willingness to 
pay is rooted in economic concepts such as utility and individual attributes and 
preferences.  A regression model was very useful for this analysis, as it allowed for 
controlling for various individual attributes that may influence willingness to pay, such as 
political affiliation, education, and income.  Although individual level factors were also 
included in the second article, the main focus of that article was how individual attributes 
influence perceptions of community-level outcomes.  This is because although the first 
article focused more on individual consumer utility maximization, the second focused 
more on how community energy outcomes are perceived in order to better improve 
community acceptance of biodigesters. 
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That said, community-level independent factors such as social pressures are 
equally as important to this analysis.  Literature on community-level factors generally 
revolves around collective action theory and behavioral economics stressing the 
importance of social context in behavior change (Klein & Coffey, 2016).  A case study 
from Germany, for example, identified, “participative and bottom-up planning,” as 
important processes to engage stakeholders and promote successful renewable energy 
transitions (Li, Birmele, Schaich, & Konold, 2013).  Indeed, there are a number of 
articles referencing perception of community benefits to be a major influence of 
individual level approval of renewable energy (Langer, Decker, Roosen, & Menrad, 
2018; Walker, Wiersma, & Bailey, 2014; Walter, 2014). 
This is a departure from the traditional top-down energy model of the United 
States, where energy is traditionally not produced within the community.  Take Vermont, 
for example, which depends on importing electricity from surrounding states and Canada 
for 60% of its electricity needs (United States Energy Information Administration. 2018).  
A community energy model would be ideal for Vermont communities seeking to have a 
higher level of energy independence, but as Li at al. (2013) state, community 
participation is key.  Therefore, in developing the 2019 survey, I chose to ask questions 
related to community member willingness to pay for services that support the biodigester 
(food waste pickup) and willingness to participate (a food waste dropoff box at the 
biodigester site). 
The community-level factors considered in this analysis widely focus on social 
pressures that may cause people to feel as though they should be more supportive of 
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renewable energy than they are.  This can also make people list a higher willingness to 
pay than they actually would be willing to pay, either through social pressure or a simple 
idealism that they would be more altruistic than they actually are, given the chance 
(Oerlemans, Chan, & Volschenk, 2016).  This is a historically difficult issue for 
researchers to combat, as willingness to pay can be infamously unreliable. 
For that reason, analysis in the first article is not focused as much on the actual 
willingness to pay value and more on what makes that value change.  The second article 
combats the issue of social desirability bias by asking questions on perceptions of 
biodigester outcomes, rather than asking respondents to self-identify perceptions.  For 
example, a person may believe that they have generally positive attitudes surrounding 
renewable energy but in reality display concerns over some negative outcomes.  Creating 
an index for both positive and negative outcomes not only adds variability to the data, but 
also seeks to avoid the bias that WTP figures inherently have. 
 
6.2. Barriers to Community Energy and CADS 
Although community energy can be a desirable option for communities that wish 
to become less dependent on outside sources for electricity, there are a number of barriers 
to widespread implementation of such technology.  One of the largest challenges, and 
also the most ambiguous, is the established system that the United States already operates 
in to supply electricity to its population.  The electricity system in the united states is 
centralized and largely privatized, making it difficult for smaller utility companies and 
community energy programs to compete (Koirala, Koliou, Friege, Hakvoots, & Herder, 
 88 
 
2015).  This has led to significant barriers to entry and competition for community energy 
systems, and those that are able to move past this first barrier often are unable to achieve 
net profit (Walker, 2008). 
Eternal funding and subsidies may be a valid response to such barriers, although 
many community energy systems struggle to not only obtain funding, but also to maintain 
it once they do (Walker, 2008).  Due to the high startup costs of many renewable energy 
projects and the lack of external funding, many community energy systems fail before 
they even begin (Walker, 2008).  This is amplified by a lack of support from the 
communities they are meant to benefit: a lack of willingness to pay for the electricity 
from community energy systems can block the systems from becoming profitable on their 
own (Koirala et al., 2015).  For the systems that do not face funding issues, some instead 
face poor management that leads to a lack of long-term benefits and overall efficacy 
(Tozer, 2013). 
The lack of support that these energy systems face has a number of causes.  The 
most intuitive reason is that lower income people often cannot afford to buy into 
community energy systems and are excluded from the benefits that they provide 
(Reames, 2016).  However, community energy systems may also experience direct 
opposition from local communities: in Vermont, a nuclear power plant had to shut down 
due to serious state-wide pushback (Stephens, Burke, Gibian, Jordi, & Watts, 2018).  
Another example is the biodigester project in St. Albans that was put on hold and 
ultimately cancelled due to community opposition (Baird, 2016).  Anecdotes like these 
are accompanies by reports of land use disputes over community energy, with local 
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officials sometimes blocking their development (Walker, 2008).  Because of 
circumstances like this, Koirala et al. (2015) argue that communities and regions seeking 
an energy transition to a decentralized system would need a significant paradigm shift in 
order to be successful. 
 
6.3. Policy Recommendations 
Due to the number of barriers that community energy systems face, it is necessary 
to combat these barriers with a policy mix that is tailored to a region’s energy realities 
(Rogge & Reichardt, 2016; Rosenow, Kern, & Rogge, 2017).  Many such policy mixes 
necessarily include subsidies and other cost sharing methods to encourage investment in 
community energy.  Due to the economic feasibility challenges that biodigesters face in 
Vermont, more emphasis should be placed on policy strategies that provide subsidies for 
both owners and electricity consumers.  According to Engelken, Romer, Drescher, and 
Welpe (2018), consumers are more likely to purchase renewable energy if they receive 
subsidies to offset the additional cost. 
Although the aforementioned study was conducted in Germany, the very low 
willingness to pay for Cow Power identified in this thesis suggests that consumers may 
need an extra incentive to participate.  However, such an incentive would negate the 
benefits of the Cow Power program, as the premium that consumers pay for Cow power 
goes back to funding biodigesters in Vermont.  That revenue stream would need to be 
replaced through a subsidy in order to maintain profitability.  One option would be to 
offer subsidies to farmers who wish to invest in biodigesters so that the high risk and 
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start-up cost is balanced out.  The future of consumer-based funding for biodigesters is 
unclear. 
In fact, the affordability of the biodigester technology must be addressed if 
Vermont policy makers wish to promote biodigesters as renewable energy sources that 
mitigate runoff into Lake Champlain.  According to Polzin, Migendt, Taube, and von 
Flotow (2015) the most effective policy strategy for “less mature technologies” is the 
implementation of feed-in tariffs (p. 98).  Biodigesters are not established as solar and 
wind power are, so this method deserves more attention from Vermont lawmakers.  
Throwing more and more money into an expensive renewable energy source that 
consumers are not willing to pay for would be a controversial decision, as how states 
spend their tax revenue is a divisive topic.  Additionally, more money will not solve the 
problem at hand: biodigesters are too expensive to operate and do not have enough 
financial benefits in the long run to offset this for smaller farmers. 
With these policy options in mind, it is important to consider that the low 
willingness to pay values found in this study pose a significant barrier to the future 
success of biodigesters as a renewable energy source in this state.  Seeing that ADS 
technology does not have generally low levels of support in the state, it may be best to 
posture biodigesters as a manure management technology that is beneficial to both 
farmers and community members, rather than promoting them as a renewable energy 
source.  For example, by using biodigesters, farmers are able to manage cow manure 
more effectively and significantly cut back on the smell that their neighbors endure.  This 
is a clear benefit to the community that is non-controversial. 
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Results from the 2019 survey suggest that many people are unsure of the impact 
biodigesters have on property values, noise levels, and other quality of life factors.  Those 
who are unfamiliar with the technology may be concerned about the impact that the 
sources have on their communities.  In fact, Edwards (2018) found that, “by excluding 
the policy preferences of those who ‘don’t know’ or do not answer, researchers are likely 
providing policymakers with estimates that underrepresent the views of those who are 
more concerned about environmental risk” (p. 348).  Especially considering the 
heightened concern that Vermonters have for the impact of renewable energy on the 
aesthetics of their community, policy makers should not discount the voices of those who 
are concerned about these issues.  Further educational initiatives should be used to dispel 
misconceptions and promote biodigesters as the community assets they are. 
 
6.4. Conclusions and Future Research 
 Although both Chapter 5 and Chapter 6 cast doubt on the success of biodigester 
products and services on the consumer market, there is certainly hope for the future of 
biodigesters in Vermont.  The results from this thesis lead to the overarching 
recommendation that in order to improve community acceptance of biodigester 
technology in Vermont communities, stakeholders should focus on targeted educational 
initiatives to both increase awareness of the technology and its benefits and dispel 
concerns over its negative outcomes.  However, future research should be done in order 
to develop a better understanding of what demographic factors influence biodigester 
attitudes.  The significant discrepancies between the survey samples and the general 
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populations of the communities are a significant cause of concern.  As a result, the 
conclusions from this thesis are preliminary and should be confirmed by a larger sample 
across the state. 
 Future research should focus on the development of educational materials to best 
disseminate information about the positive and negative outcomes of biodigesters.  
Piloting educational materials through focus groups and other methods would not only 
help to confirm these conclusions, but also to determine the best way to present the 
educational materials.  Additionally, there are several future potential case studies of 
biodigesters in Vermont that would add nuance to these findings.  First, a case study of 
St. Albans would be interesting in order to understand the factors that influenced the 
community nonacceptance of the proposed biodigester.  Additionally, this case study 
could inform future investors in the technology in understanding what could be done to 
avoid a similar situation.  This leads to the next case study suggestion: the proposed 
Middlebury College and Vanguard Renewables biodigester to be built in Salisbury, 
Vermont.  As this is a future biodigester project currently in the permitting phase, a case 
study could follow the progression of the project and the community’s reaction to it. 
 While these suggestions could improve biodigester community attitudes towards 
biodigesters that have established funding sources, the future of ADS technology is far 
from certain.  The question of funding is the biggest challenge of biodigester technology, 
and consumer support is unlikely to solve this problem.  That said, biodigesters have the 
tremendous possibility of improving manure management in the Lake Champlain Basin 
and beyond, which is necessary to improve water quality across the state.  Community 
 93 
 
biodigesters, when properly funded, can expand these benefits to smaller dairy operations 
that would otherwise not have access to the technology.  Vermont is one of the top states 
for biodigester technology and serves as a great case study for states interested in 
adopting the technology for their own uses.  Through continued efforts to improve 
community biodigester funding, the state can also serve as an example to the rest of the 
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APPENDIX A: 2017 CADS SURVEY 
This appendix contains the original 2017 CADS survey conducted in Randolph, Vermont 
 
Randolph Resident Survey on Renewable Energy, Composting, and  
the VTC Community Biodigester 
 
Dear Randolph residents: 
Greetings from the University of Vermont (UVM) and Vermont Technical College 
(VTC)!  
We would like to ask you to participate in this short survey of Randolph residents.  The 
purpose of this study is to better understand Randolph residents’ thoughts and opinions 
on different issues related to renewable energy, composting, and the VTC community 
biodigester located in Randolph.  Results and findings from this study will be shared with 
the community through The Herald and other channels.       
Data collected from this survey will be used for statistical analysis and will be kept 
strictly confidential. The survey will take about 15 minutes.  Once complete, please place 
your survey in the prepaid envelope attached to this questionnaire, and put it in the mail 
by Thursday, May 4th.  Alternatively, you can complete this survey online at 
https://tinyurl.com/mvnq4en (please only complete the survey once, either via this 
hardcopy or online).  
If you are interested in being entered in a drawing to win one of five $50 Amazon gift 
cards, please provide your contact information at the end of the survey.  
If you have any questions, please e-mail Samantha at slewando@uvm.edu. 
Thank you very much for your time and help.  
 
Renewable Energy Issues: 
1. Vermont has a state goal of producing 25% of its energy from renewable sources by 






















3. If Vermont was to increase its public investment in generating more electricity from 
solar panels, wind turbines, and biodigesters, how strongly would you support public 




Oppose Neutral Support 
Strongly 
support Not sure 
Biodigesters 1 2 3 4 5 6 
Solar panels 1 2 3 4 5 6 
Wind turbines 1 2 3 4 5 6 
 
4. Is your electricity meter a smart meter? 
 
□ Yes  □ No  □ Not sure 
If you responded yes to the question above, how has the smart meter changed your 
electricity use? 
 
 □ Reduced significantly    □ Reduced a little bit     □ No change     □ Not sure 
 
5. Are you familiar with the Green Mountain Power (GMP) Cow Power Program? 
Please choose only one of the following: 
□ I have participated in the Cow Power program.    
□ I have heard about the Cow Power program, but have not participated in it yet. 
□ I have never heard of the Cow Power program. 
 
6. Approximately, what is your average per month electricity cost?  $____________ 
 
7. The GMP Cow Power program provides GMP electricity customers the option of paying 
a premium of $0.04 per kWh on top of the regular rate on a portion of their electricity use 
to support electricity generated from cow manure by Vermont dairy farms.  If you are 
interested in participating in the Cow Power program, what is the maximum premium 
you would like to pay as a percent of your electricity bill to support Cow Power farms 












Knowledge and Opinions on the VTC Community Biodigester and Need for 
Information: 
 
8. The VTC community biodigester was constructed in 2013 and has been operating 
since 2014.  The biodigester has turned an average of 400,000 gallons of manure and 
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food scraps into 185,900 kWh of energy and 400,000 gallons of nutrient-rich fertilizer 
and cow bedding every month.  Please indicate how familiar you are with the VTC 




Unfamiliar Not sure Familiar 
Very 
familiar 
    
9. Please indicate your level of support for the VTC community biodigester by circling a 






















Produces renewable energy from 
wastes 
     
Decreases dependence on fossil 
fuels 
     
Reduces methane emissions from 
agriculture 
     
Reduces odors produced by manure      
Helps with manure management      
Reduces nutrient runoff into 
waterways 
     
Reduces food wastes going into 
landfills  
     
Serves as teaching tool on 
sustainable agriculture  
     
Reduces community aesthetics      
Lowers water quality      
Lowers air quality      
Raises noise levels      








11. Since you first learned about the VTC community biodigester, have you become 


















Why? Please explain in the margin below (if you need more space, please write in the 
top margin of this page):  
 
 
12. How have you previously received information on the VTC biodigester (please check 
all that apply)? 
□ Newspaper articles    
□ Radio segment    
□ Mailout (flier, pamphlet, etc.)    
□ Word-of-mouth 
□ The digester website 
□ A TV segment  
□ VTC Digester Open House    
□ VTC Community Meeting   
□ I have not received any information. 
□ Not sure 
 
13. On what areas would you like to receive more information on biodigesters (please 
check all that apply)? 
 □ How they operate 
□ How safe they are   
□ How they affect property values    
□ Their community benefits    
□ I would not like to receive more information   
□ Not sure 
 
14. If you could receive more information on the VTC biodigester, what would be the 
best way(s) for you to receive it (please check all that apply)? 
□ Newspaper articles    
□ Radio segment    
□ Mailout (flier, pamphlet, etc.)    
□ Word-of-mouth 
□ The digester website 
□ A TV segment   
□ VTC Community Meeting   
□ I would not like to receive more information.    
□ Not sure 
 
Composting of Food Scraps: 
15. According to Vermont’s Universal Recycling Law (Act 148), by 2020, food scraps 
will be banned from landfills, and Vermonters will be required to separate their food 
scraps from other trash for proper disposal. How familiar are you with this law 






















Clean stream collection is where food items are kept separate from non-food items 
during trash collection. The next four questions will be on clean stream collection: 
17. If your household was asked by a waste collection service to keep compostable 
materials (food scraps) separate from other trash, how often do you think your 
household would do this? 
 
Always Very often Sometimes Rarely Never Not sure 
 
18. How much would you be willing to pay per month to have your food scraps collected 
and dropped off to the biodigester? 
 
Write in the dollar amount:  $____________  
 
19. Prior to this survey, were you aware that there is a drop-off container at the VTC 
biodigester for Randolph community members to drop off clean stream household 
food waste?  
 
□  Yes   □  No 
 
20. How often would you like to use this drop-off container to dispose of your household 
food waste? 
□  Not at all   □  1-2 times per month   □  3-4 times per month    




21. Are you currently a resident of Randolph? 
□  Yes   □  No 
 
22. How far away from Vermont Technical College do you live? 
□  Less than 1 mile   □  1 – 2 miles   □  2.01 – 3 miles   □  3.01 – 5 miles    
□  More than 5 miles 
 
23. What is the highest level of education that you have completed? 
□ Less than High School (no diploma)    
□ Associate/technical  
□ High School graduate (incl. GED)       
□ Bachelor  
□ Some college (no degree)   
□ Post graduate/professional                     
 
24. How many people are in your household including yourself?   




25. How many people in your household are under 18?   
□  1   □  2   □  3   □  4   □  5   □  More than 5 
 
26. How many years have you lived in Randolph? _________________ 
 
 
27. Which best describes your current home?  
□  Single-family home    □  Townhouse, condo, or apartment   □  Mobile 
home    □  Other 
 
28. Do you rent or own your home? 
□  Own    □  Rent    □  Other  
 
29. What was your household’s TOTAL income before taxes in 2016? 
□  Less than $25,000      □  $75,000-$99,999 
□  $25,000-$49,999        □  $100,000 or more 
□  $50,000-$74,999 
 
30. What do you consider yourself to be politically? 
□  Independent   □  Democrat   □  Republican   □  Progressive    
□  No Political Affiliation   □  Other (please specify): ____________________  
 
31. With which gender do you identify? 
□  Female   □  Male   □  Other 
 
32. In what year were you born?  19________________ 
 
33. Please use the space below for any additional comments, questions, or ideas you’d 








Thank you for taking the time to complete the survey! If you would like to be 
entered in a drawing to win 1 of 5 $50 Amazon gift cards, please provide your 
first name AND your preferred contact method (e-mail or phone number) on the 
line below: 
 
First name:_____________________________  
Phone or email:________________________________  
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APPENDIX B: 2019 CADS SURVEY - RANDOLPH 
This appendix contains the 2019 CADS survey conducted in Randolph, Vermont 
 
Randolph Resident Survey on Renewable Energy and Recycling  
Dear Randolph residents: 
Greetings from the University of Vermont (UVM)! 
We would like to ask you to participate in this short survey of Randolph residents. The 
purpose of this study is to follow-up on a 2017 survey seeking to better understand 
Randolph residents’ thoughts and opinions on different topics related to renewable 
energy, recycling, and the community biodigester located on the Vermont Technical 
College (VTC) campus. Summarized results and findings will be shared with the 
community through The Herald and other channels. 
The survey will take about 15 minutes. Data collected from this survey will be used for 
statistical analysis only and kept strictly confidential. Once complete, please place your 
survey in the attached prepaid envelope and put it in the mail by Thursday, February 
28. Alternatively, you can complete this survey online at https://tinyurl.com/yarjo7td 
(please only complete the survey once, either via this hardcopy or online). 
If you are interested in being entered in a drawing to win one of four $50 Amazon gift 
cards, please provide your contact information at the end of the survey. If you have any 
questions, please e-mail Katelynn at Katelynn.Conedera@uvm.edu. 
Thank you very much for your time and participation! 
Renewable Energy: 
1. In 2015, the Vermont legislature passed Act 56 establishing, in part, that 75% of 
electricity sales by state electric utilities be from renewable sources by 2032. Please 
indicate your level of support for this goal by circling a choice: 
Strongly 
oppose 




2. If Vermont increased public investment in generating electricity from biodigesters, 
solar panels, and wind turbines, how strongly would you support public investment in 
each of these choices? Please circle one choice per line: 
 Strongly 
oppose 
Oppose Neutral Support 
Strongly 
support Not sure 
Biodigesters 1 2 3 4 5 0 
Solar panels 1 2 3 4 5 0 
Wind turbines 1 2 3 4 5 0 
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3. Have you invested or participated in any renewable energy projects? Please check all 
that apply: 
▢ I have solar panels on my property 
▢ I have advanced wood heating (i.e., wood chips or pellets) 
▢ I have participated in the Cow Power program 
▢ Other (please specify): ________________________________ 
 
Cow Power Program and the VTC Community Biodigester: 
4. How familiar are you with the Green Mountain Power (GMP) Cow Power program? 
Please check only one choice: 
▢ I currently participate in the Cow Power program 
▢ I have participated in the Cow Power program in the past 
▢ I have heard about the Cow Power program, but have not participated in it 
▢ I have not heard of the Cow Power program 
 
5. The GMP Cow Power program provides GMP electricity customers the option of 
paying an extra $0.04 per kWh to have a portion of their electricity generated from 
cow manure on Vermont dairy farms. This premium supports the dairy farms 
producing the power. How interested would you be in participating in the Cow Power 
program? Please circle one choice: 
Not interested Maybe interested Interested I already participate 
Why? Please explain below (if you need more space, please use the comment 
section on the last page): 
 
6. Approximately, what is your average per month electricity bill? Please write the 
dollar amount:   $_______ per month 
 
7. If you could choose to have your electricity produced from one of these three 
renewable sources, what is the maximum monthly premium you would be willing to 
pay in addition to your electricity bill? Please write down the dollar amount for 
each of the three renewable sources in the spaces below: 
Biodigesters (Cow Power) $_______ per month 
Solar panels $_______ per month 
Wind turbines $_______ per month 
 
8. Please indicate how familiar you are with the community biodigester located on the 
VTC campus by circling a choice: 




9. The VTC community biodigester was constructed in 2013 and has been operating 
since 2014. The biodigester converts manure, farm waste, and food scraps into 
electricity, compost, and other products. Please indicate your level of support for the 
VTC community biodigester by circling a choice: 
Strongly 
oppose 




10. Since the VTC community biodigester began operating in 2014, how has your 
opinion changed about the biodigester? Please circle one choice: 
Become much 
more negative 








Why? Please explain below (if you need more space, please use the comment section 
on the last page): 
 
11. Please indicate to what extent you believe the VTC biodigester has brought about the 










Decreases dependence on fossil fuels 1 2 3 4 5 
Reduces methane emissions from 
agriculture 
1 2 3 4 5 
Reduces odors produced by manure 1 2 3 4 5 
Helps with manure management 1 2 3 4 5 
Reduces nutrient runoff into 
waterways 
1 2 3 4 5 
Reduces food wastes going into 
landfills  
1 2 3 4 5 
Serves as teaching tool on 
sustainable agriculture  
1 2 3 4 5 
Reduces community aesthetics 1 2 3 4 5 
Lowers water quality 1 2 3 4 5 
Lowers air quality 1 2 3 4 5 
Raises noise levels 1 2 3 4 5 
Lowers property values near the 
biodigester 
1 2 3 4 5 







Composting of Food Scraps and Recycling of Shopping Bags: 
12. According to Vermont’s Universal Recycling Law (Act 148) passed in 2012, by 
2020, food scraps will be banned from landfills and Vermonters will be required to 
separate their food scraps from other trash for proper disposal. How familiar are you 
with this law? Please circle one choice: 
Very unfamiliar Unfamiliar Not sure Familiar Very familiar 
 
13. To what extent do you support state mandated composting legislation such as Act 
148? Please circle one choice: 
Strongly 
oppose 




14. How often do you separate your food waste from your trash for the purpose of 
composting? Please circle one choice: 
Always Often Sometimes Rarely Never 
 
15. If you do separate food waste from trash, how do you compost your food waste? 
Please check all that apply: 
▢ I maintain a compost pile or bin at home 
▢ I drop off my food waste at a local drop-off center 
▢ I pay for food waste pick-up services 
▢ Other (please specify): ________________________________ 
 
16. If you could pay to have your food waste taken to a community biodigester weekly, 
how much would you be willing to pay per month for the service? Please write the 
dollar amount:   $________per month 
 
17. The VTC biodigester is located on the VTC campus at 124 Admin Drive in Randolph 
Center. How far is the community biodigester from your residence? Please check 
only one choice: 
▢ Less than 1 mile       ▢ 1-2 miles       ▢ 2.01-3 miles       ▢ 3.01-5 miles 
▢ More than 5 miles       ▢ Not sure 
 
18. Prior to this survey, were you aware that there is a drop-off container at the VTC 
biodigester for Randolph community members to drop off household food waste? 
Please check only one choice: 





19. How often would you like to use the drop-off container at the VTC biodigester to 
dispose of your household food waste? Please check only one choice: 
▢ Not at all       ▢ 1-2 times per month       ▢ 3-4 times per month 
▢ 5 or more times per month       ▢ Not sure 
 
20. For the free plastic shopping bags you may bring home, how do you deal with them? 
Please check all that apply: 
▢ Bring them back to a grocery store for recycling 
▢ Put them in the trash 
▢ Put them in our home recycling 
▢ Reuse them for trash, pet litter, or other uses 
▢ We do not take any free plastic bags home 
 
21. Brattleboro has banned free single-use plastic shopping bags and the Vermont state 
legislature has developed similar proposals. Do you support any of the following 
policy proposals for the state of Vermont? Please check all the policy proposals you 
support: 
▢ Ban single-use plastic bags 
▢ Charge 5 cents for each single-use plastic bag 
▢ Charge 10 cents for each single-use plastic bag 
▢ Ban single-use plastic bags and charge 25 cents for each reusable shopping bag 
 
Please answer only one of the next two questions (i.e., answer either Question 22 
or Question 23): 
 
22. If you support any policy proposal to ban or reduce the use of plastic bags, what are 
the major reasons for your support? Please check all that apply: 
▢ It is not hard to bring our own bags 
▢ Plastic bags cause environmental problems 
▢ Reusable bags are affordable 
▢ Other (please specify): ________________________________ 
 
23. If you do not support any policy proposal to ban or reduce the use of plastic bags, 
what are the major reasons for your opposition? Please check all that apply: 
▢ Reusable bags are too expensive 
▢ I reuse free plastic bags for other purposes at home 
▢ Free plastic bags are convenient 







24. Where do you currently reside? Please check only one choice: 
▢ Randolph        ▢ Braintree        ▢ Other: _________________________ 
 
25. How many years have you lived in Vermont?   __________ years 
 
 
26. What is your relationship to any farming activities? Please check all that apply: 
▢ I own or live on a farm 
▢ I work on a farm 
▢ I have a family member who owns, lives, or works on a farm 
▢ I am a member of a Community Supported Agriculture (CSA) program 
▢ I do not have any direct relationship to farming activities 
▢ Other (please specify): _______________________________ 
 
27. What is the highest level of education that you have completed? Please check only 
one choice: 
▢ Less than high school (no high school diploma) ▢ Some college (no degree) 
▢ High school graduate (including GED) ▢ Bachelor’s 
▢ Associate’s/technical school ▢ Post graduate/professional 
 
28. How many people are in your household including yourself? 
▢ 1     ▢ 2     ▢ 3     ▢ 4     ▢ 5     ▢ 6    ▢ More than 6 
 
29. How many people in your household are under 18? 
▢ 0     ▢ 1     ▢ 2     ▢ 3     ▢ 4     ▢ 5     ▢ More than 5 
 
30. Which best describes your current home? Please check only one choice: 
▢ Single-family home       ▢ Townhouse, condo, or apartment       ▢ Mobile home       
▢ Other: ________________ 
 
31. Do you rent or own your home? Please check only one choice: 
▢ Own                  ▢ Rent                  ▢ Other: _______________________ 
 
32. What was your household’s TOTAL income before taxes in 2018? 
▢ Less than $25,000      ▢ $25,000-$49,999      ▢ $50,000-$74,999 





33. What do you consider yourself to be politically? Please check only one choice: 
▢ Democrat    ▢ Republican    ▢ Independent    ▢ Progressive    ▢ No Affiliation    
▢ Other: __________________ 
 
34. Do you consider yourself to be an environmentalist? 
▢ Yes           ▢ No           ▢ Not sure 
 
35. What is your gender? Please check only one choice: 
▢ Female               ▢ Male               ▢ Other 
 
36. In what year were you born?   ________________ 
 
37. Please use the space below for any additional comments, questions, or ideas you’d 





Thank you for taking the time to complete the survey! If you would like to be 
entered in a drawing to win one of four $50 Amazon gift cards, please 
provide your first name and your email or phone number below: 
 





APPENDIX C: 2019 CADS SURVEY – ADDISON COUNTY 
This appendix contains the 2019 CADS survey conducted in Addison County, Vermont 
 
Addison County Resident Survey on Renewable Energy and Recycling  
Dear Addison County residents: 
Greetings from the University of Vermont (UVM)! 
We would like to ask you to participate in this short survey of Addison County residents. 
The purpose of this study is to better understand Addison County residents’ thoughts and 
opinions on different topics related to renewable energy, recycling, and on-farm 
biodigesters. Summarized results and findings will be shared with the community through 
the Addison County Independent and other channels. 
The survey will take about 15 minutes. Data collected from this survey will be used for 
statistical analysis only and kept strictly confidential. Once complete, please place your 
survey in the attached prepaid envelope and put it in the mail by Thursday, February 
28. Alternatively, you can complete this survey online at https://tinyurl.com/ydae4qbj 
(please only complete the survey once, either via this hardcopy or online). 
If you are interested in being entered in a drawing to win one of four $50 Amazon gift 
cards, please provide your contact information at the end of the survey. If you have any 
questions, please e-mail Katelynn at Katelynn.Conedera@uvm.edu. 
Thank you very much for your time and participation! 
Renewable Energy: 
1. In 2015, the Vermont legislature passed Act 56 establishing, in part, that 75% of 
electricity sales by state electric utilities be from renewable sources by 2032. Please 
indicate your level of support for this goal by circling a choice: 
Strongly 
oppose 




2. If Vermont increased public investment in generating electricity from biodigesters, 
solar panels, and wind turbines, how strongly would you support public investment in 
each of these choices? Please circle one choice per line: 
 Strongly 
oppose 
Oppose Neutral Support 
Strongly 
support Not sure 
Biodigesters 1 2 3 4 5 0 
Solar panels 1 2 3 4 5 0 




3. Have you invested or participated in any renewable energy projects? Please check all 
that apply: 
▢ I have solar panels on my property 
▢ I have advanced wood heating (i.e., wood chips or pellets) 
▢ I have participated in the Cow Power program 
▢ Other (please specify): _______________________________ 
 
Cow Power Program and Community Biodigesters: 
4. How familiar are you with the Green Mountain Power (GMP) Cow Power program? 
Please check only one choice: 
▢ I currently participate in the Cow Power program 
▢ I have participated in the Cow Power program in the past 
▢ I have heard about the Cow Power program, but have not participated in it 
▢ I have not heard of the Cow Power program 
 
5. The GMP Cow Power program provides GMP electricity customers the option of 
paying an extra $0.04 per kWh to have a portion of their electricity generated from 
cow manure on Vermont dairy farms. This premium supports the dairy farms 
producing the power. How interested would you be in participating in the Cow Power 
program? Please circle one choice: 
Not interested Maybe interested Interested I already participate 
Why? Please explain below (if you need more space, please use the comment 
section on the last page): 
 
6. Approximately, what is your average per month electricity bill? Please write the 
dollar amount:   $_______ per month 
 
7. If you could choose to have your electricity produced from one of these three 
renewable sources, what is the maximum monthly premium you would be willing to 
pay in addition to your electricity bill? Please write down the dollar amount for 
each of the three renewable sources in the spaces below: 
Biodigesters (Cow Power) $_______ per month 
Solar panels $_______ per month 
Wind turbines $_______ per month 
 
8. Biodigesters convert manure, farm waste, and food scraps into electricity, compost 
and other products. Please indicate your level of support for on-farm biodigesters in 
Vermont by circling a choice: 
Strongly 
oppose 





9. There are four operating biodigesters in Addison County located in Bridport, 
Vergennes, Bristol, and Weybridge, with a fifth one planned for Salisbury. Please 
indicate your familiarity with any of these biodigesters by circling a choice: 
Very unfamiliar Unfamiliar Not sure Familiar Very familiar 
 
10. Addison County is one of Vermont’s top counties in both number of dairy farms and 
number of biodigesters. Please indicate your level of support for current and future 
biodigesters in Addison County by circling a choice: 
Strongly 
oppose 
Oppose Neutral Support Strongly 
support 
Not sure 
Why? Please explain below (if you need more space, please use the comment section 
on the last page): 
 
11. Please indicate to what extent you believe biodigesters in Addison County have 











Decreases dependence on fossil fuels 1 2 3 4 5 
Reduces methane emissions from 
agriculture 
1 2 3 4 5 
Reduces odors produced by manure 1 2 3 4 5 
Helps with manure management 1 2 3 4 5 
Reduces nutrient runoff into 
waterways 
1 2 3 4 5 
Reduces food wastes going into 
landfills  
1 2 3 4 5 
Serves as teaching tool on 
sustainable agriculture  
1 2 3 4 5 
Reduces community aesthetics 1 2 3 4 5 
Lowers water quality 1 2 3 4 5 
Lowers air quality 1 2 3 4 5 
Raises noise levels 1 2 3 4 5 
Lowers property values near the 
biodigester 
1 2 3 4 5 








Composting of Food Scraps and Recycling of Shopping Bags: 
12. According to Vermont’s Universal Recycling Law (Act 148) passed in 2012, by 
2020, food scraps will be banned from landfills and Vermonters will be required to 
separate their food scraps from other trash for proper disposal. How familiar are you 
with this law? Please circle one choice: 
Very unfamiliar Unfamiliar Not sure Familiar Very familiar 
 
13. To what extent do you support state mandated composting legislation such as Act 
148? Please circle one choice: 
Strongly 
oppose 




14. How often do you separate your food waste from your trash for the purpose of 
composting? Please circle one choice: 
Always Often Sometimes Rarely Never 
 
15. If you do separate food waste from trash, how do you compost your food waste? 
Please check all that apply: 
▢ I maintain a compost pile or bin at home 
▢ I drop off my food waste at a local drop-off center 
▢ I pay for food waste pick-up services 
▢ Other (please specify): _______________________________ 
 
16. If you could pay to have your food waste taken to a community biodigester weekly, 
how much would you be willing to pay per month for the service? Please write the 
dollar amount:   $_______ per month 
 
17. Middlebury College and Vanguard Renewables are planning to build a biodigester on 
Shard Villa Road, about 6.5 miles south of Middlebury. How far is the planned site 
from your residence? Please check only one choice: 
▢ Less than 1 mile      ▢ 1-3 miles      ▢ 3.01-5 miles      ▢ 5.01-10 miles 
▢ More than 10 miles      ▢ Not sure 
 
18. There are biodigesters located in Bridport, Vergennes, Bristol, and Weybridge. 
Roughly how far do you live from the closest biodigester to your residence? Please 
check only one choice: 
▢ Less than 1 mile      ▢ 1-3 miles      ▢ 3.01-5 miles      ▢ 5.01-10 miles 





19. If there was a drop-off container for food waste at a biodigester near you, how often 
would you like to use this drop-off container to dispose of your household food 
waste? Please check only one choice: 
▢ Not at all       ▢ 1-2 times per month       ▢ 3-4 times per month 
▢ 5 or more times per month       ▢ Not sure 
 
20. For the free plastic shopping bags you may bring home, how do you deal with them? 
Please check all that apply: 
▢ Bring them back to a grocery store for recycling 
▢ Put them in the trash 
▢ Put them in our home recycling 
▢ Reuse them for trash, pet litter, or other uses 
▢ We do not take any free plastic bags home 
 
21. Brattleboro has banned free single-use plastic shopping bags and the Vermont state 
legislature has developed similar proposals. Do you support any of the following 
policy proposals for the state of Vermont? Please check all the policy proposals you 
support: 
▢ Ban single-use plastic bags 
▢ Charge 5 cents for each single-use plastic bag 
▢ Charge 10 cents for each single-use plastic bag 
▢ Ban single-use plastic bags and charge 25 cents for each reusable shopping bag 
 
Please answer only one of the next two questions (i.e., answer either Question 22 
or Question 23): 
 
22. If you support any policy proposal to ban or reduce the use of plastic bags, what are 
the major reasons for your support? Please check all that apply: 
▢ It is not hard to bring our own bags 
▢ Plastic bags cause environmental problems 
▢ Reusable bags are affordable 
▢ Other (please specify): _______________________________ 
 
23. If you do not support any policy proposal to ban or reduce the use of plastic bags, 
what are the major reasons for your opposition? Please check all that apply: 
▢ Reusable bags are too expensive 
▢ I reuse free plastic bags for other purposes at home 
▢ Free plastic bags are convenient 






24. Where do you currently reside? Please check only one choice: 
▢ Middlebury        ▢ Bristol        ▢ Vergennes       ▢ Other: ___________________ 
 
25. How many years have you lived in Vermont?   __________ years 
 
26. What is your relationship to any farming activities? Please check all that apply: 
▢ I own or live on a farm 
▢ I work on a farm 
▢ I have a family member who owns, lives, or works on a farm 
▢ I am a member of a Community Supported Agriculture (CSA) program 
▢ I do not have any direct relationship to farming activities 
▢ Other (please specify): _______________________________ 
 
27. What is the highest level of education that you have completed? Please check only 
one choice: 
▢ Less than high school (no high school diploma) ▢ Some college (no degree) 
▢ High school graduate (including GED) ▢ Bachelor’s 
▢ Associate’s/technical school ▢ Post graduate/professional 
 
28. How many people are in your household including yourself? 
▢ 1     ▢ 2     ▢ 3     ▢ 4     ▢ 5     ▢ 6    ▢ More than 6 
 
29. How many people in your household are under 18? 
▢ 0     ▢ 1     ▢ 2     ▢ 3     ▢ 4     ▢ 5     ▢ More than 5 
 
30. Which best describes your current home? Please check only one choice: 
▢ Single-family home       ▢ Townhouse, condo, or apartment       ▢ Mobile home       
▢ Other: ________________ 
 
31. Do you rent or own your home? Please check only one choice: 
▢ Own                  ▢ Rent                  ▢ Other: _______________________ 
 
32. What was your household’s TOTAL income before taxes in 2018? 
▢ Less than $25,000      ▢ $25,000-$49,999      ▢ $50,000-$74,999 







33. What do you consider yourself to be politically? Please check only one choice: 
▢ Democrat    ▢ Republican    ▢ Independent    ▢ Progressive    ▢ No Affiliation    
▢ Other: __________________ 
 
34. Do you consider yourself to be an environmentalist? 
▢ Yes           ▢ No           ▢ Not sure 
 
35. What is your gender? Please check only one choice: 
▢ Female               ▢ Male               ▢ Other 
 
36. In what year were you born?   ________________ 
 
37. Please use the space below for any additional comments, questions, or ideas you’d 





Thank you for taking the time to complete the survey! If you would like to be 
entered in a drawing to win one of four $50 Amazon gift cards, please 
provide your first name and your email or phone number below: 
 
First name: ____________________   Phone or email: ____________________  
